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MEMORANDUM 


To:  Miss  Jessie  \'L  Harris,  Chief,  Nutrition  Division 

From;         Nora  M,  Kefauver,  Assistant  Home  Economist,  Nutrition  Division 

Subject:    Report  on  Cereals — Whole,  Processed,  j^nriched 


According  to  the  request  of,  and  with  the  supervision  of.  Miss  Mabel 
R.  Stimpson,  Nutritionist,  the  following  report  has  been  made. 

Data  have  been  collected  on  the  flour  and  bread  enrichment  activities 
of  recent  date.    Source  material  included  texts,  revievfs,  journals, 
and  government,  state,  and  commercial  publications.    By  combining 
material  from  several  references,  tables  of  comparative  values  have  been 
set  upo 

Herein  are  copies  of  the  tables  and  of  pertinent  information  which  has 
been  recorded  in  such  a  way  that  queries  of  practical  nature  may  be 
quickly  answered  vjith  aocumentation. 


cc:    Miss  Mabel  R.  Stimpson 
Dr.  Robert  S.  Goodhart 
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CEREALS;     Whole,  Processed,  Enriohed 


PLACE  IK  DIET: 


Wufcritioa  Reviews,  i^utrition  Foxandation,  Inc.,  Chrysler  Bldg.,  N.Y.C., 
Jime  19^3 1  8  page  238:    "In  a  recent  study,  Willard  (Am.  J. 
Puhl.  Health,  32,  996  ( 19^42)  found  that  a' dietary  survey  of 
1169  school  children  in  Worchester  Coxonty,  laryland,  "more 
than  confirmed  the  impression  of  poor  dietary  habits  and  exist- 
ence of  a  nutritional  problem".    Inf ormaticr^as  collected  con- 
cerning the  intake  of  5  prinodpal  groups  of  foods:  milk, 
vegetables  (except  potatoes),  fruit,  cereal  or  ^rhole  grain, 
and  meat.    It  "was  revee. led  that  only  I4.I  percent  of  the  children 
received  2  or  more  cups  of  milk  per  day.     In  the  opinion  of 
the  author,  only  19  percent  consiimed  adequate  vegetables,  20 
percent  sufficient  fruit,  and  I4.I  percent  adequate  cereal  or 
whole  grain.    In  contrast,  97  percent  of  the  children  were 
thought  to  receive  sufficient  meat." 

Sherman,  H.  C,  and  Constance  S.  Pearson,  I'fodern  Bread,  The  JkoMillan  Co., 
19li2,  (389.1  Sh^H)*  page  lU:    "Typical  estimates  from  summaries  in" 
other  Government  publications  and  by  Curamings  (19I4.O)  show  19  per 
cent  of  the  food  calories  furnished  by  breadstuffs  in  the  dietaries 
of  professional  men's  families,  27  percent  in  well-to-do  farm 
families,  39  percent  in  workingman's  families,  5U  percent  in  poor 
southern  farm  families." 
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CEREALS  t    Whole,  Processed,  ^Wiched 
COME^OSITION  OF: 

Cooper,  Barber,  and  Riitohell,  Nutrition  in  Health  and  Disease,  J.  B. 

Lippincott,  Philadelphia,  19U1*  pe-^-e  U59  J    "The  cereals  are  the 
hard  kernels  or  seed-like  frxiits  of  certain  ple.-nts  of  the  grass 
lacM ly. 

"Yellow  corn  meal  ranks  first  for  Vit.  A  co-ntent,  -while  wheat  and 
oats  are  rich  in  the  vit .B.coinpler:.    The  general  cor^position  of 
cereals  is  as  follows » 

Water  10  to  12  Percent 

Proteins  .     .     .     .10  to  12  " 

Carhohyirates     .     .o'S  to  75  " 

Fat  .  "...     .      1  to    8  " 

Mineral  matter     .      1  to    2  " 

The  seen  kernel       the  e;rain  plant  is  composed  of  three  parts:  germ 
endosperm,  and  bran  coat  or  husk.    The  endosperiP.  makes  up  about  85 
percent  of  the  wheat,  as  it  contains  all  the  material  stored  for  use 
by  the  developinfr  f^rain.     The  food  is  stored  mainly  in  such  forms  as 
starch  ?:rains  ard  gluten  granules.     The  husk  or  bran  is  largely 
cellulose  plus  a  lare;e  part  of  the  mineral  and  vitamin  B  complex  of 
the  ?raino     The  germ,  is  the  tiny  oortion  which  sprouts  when  the  seed 
is  planted  and  is  the  portion  which  spoils  first  in  whole  girain  pro- 
ducts,    j'heat  germ,  practically  free  from  bran  is  nm'  on  the  market 
and  serves  as  a  palatable  cereal  supplement  hig;h  in  vitamin  B  complex 
&rA  Titar:in         "^^overal  cereals  are  nov/  ■'"ortif 5.ed  with  extra  vrheat 
germ  or  other  source  of  the  B  vitamins.    The  keeping  quality  of  wheat 
germ  or  products  containing;  it  has  been  improved  by  some  method  of 
sterilization." 
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CEREAI-S;    Tlhole,  Processed,  Enriched 


FUNCTIONS  OF  BLE?ffiENTS  IN: 

Sherman,  H.  C.    Chemistry  of  Food  and  M\rtrition»  MacL3.11an  Co.,  ?y.Y,C., 

I9I4.I,  pa^e  378:    "For  the  purposes  of  this  book,  it  seems  suffi- 
cient to  call  attention  to  the  fact  that  the  findings  of  several 
investigators  show  that  compounds  (vtq  do  not  yet  know  how  many) 
of  thiamine,  of  riboflavin,  and  of  nicotinic  acid  all  fvmction 
in  the  complex  enzyme -coenzyme  systeris  which  catalyze  the  o:r::idAtion 
process  in  the  body  tissues,  and  that  there  may  be  interrelations 
in  their  action." 
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CERBfI5:    "Whole,  Processed.  Enriohed 


TKIAOTN,  Effect  of  Deficiency  on  Human  Nutrition x 

Parran,         Thomas,  "Nutrition  and  f'ublio  Health",  The  Food  Front,  F.S.A. 
19142,  Cl75»3  E3l*F),  page  13 1  "Cr.  Wilder,  in  l^yo  Clinic,  has 
carried  on  a  nuiaber  of  studies  in  recent  years  designed  to  show  the 
role  of  thiamin  in  hu-^an  nutrition.    He  took  three  groups  of 
patients,  one  on  an.  optimum  diet,  one  on  an  average  diet,  and  the 
third  on  a  diet  deficient  in  thiamin  -  that  is,  vitamin  Bj,    it  iru 
perfectly  clear  from  those  experiments  that  where  thiamin  vras  de- 
ficient physical  vigor  -went  down,  total  capacity  for  work  went  down, 
and  more  of  the  third  group  of  patients  developed  phobias  and  appre- 
hensions concerning  situations  about  which  they  could  do  nothing. 
In  other  words,  there  was  a  lack  of  morale.    It  over-aimplif ies  the 
problem  to  say  that  this  is  a  morale  weapon,  but  it  is  certain  that 
this  vitamin  has  much  to  do  with  the  metabolism  of  brain  and  nerve 
tissue  of  the  whole  nervous  system,    lack  of  it  does  produce  serious 
effects . 

"In  a  second  series  of  experiments.  Dr.  Wilder  was  interested  in 
determining  the  degree  of  efficiency  among  these  patients.    He  found 
the  third  gro^P  inefficient.    In  doinp  household  tasks  they  were 
clumsy  -  they  dropped  the  dishes  and  broke  thes^*  Others  who  were 
skilled  with  their  needles  beearTQ  clumsy  and  couldn*t  do  crocheting 
or  knlttinj?;  with  anything  like  their  former  speed  or  accuracy*" 
Annual  Review  of  Biochemistry,  Stanford  University,  19h3$  (3-1  An7),  page 
322 : 

"Thiamin  deficiency  w©s  found  to  decrease  physical  endurance,  as 
measured  by  tests  involving  hol'-linp;  out  the  extended  arm  and  holding 
the  breath,  and  Its  administration  !?;reatly  increased  the  endurance." 
Fromt  ^^oCormlck,  T'f.  J.,  ?edlcal  Record,  15??,  1j.39-^.j2  (19^0). 
?Tutrition  Reviews,  The  ^Tutr.  Foundations,  Inc.,  Chrysler  Bldj^.,  TT.  Y.  C, 
IJ^y  19h5,  7,  pai^e  210:    "The  question  in  point  is  whether  thiamine 
denrlvation  is  responsible  for  norve  dep;enerRtlon.    There  is  no 
question  that  acute  thiamine  deficiency  produces  neuropatholo;?;ic  dis- 
turbances and  that  crystalline  thiamine  administration  alleviates  these 
symptons  in  a  short  time.** 

!<Tutrition  Reviews,  The  Nutrition  Foundation,  Inc.,  Chrysler  Bldg.,  N.Y.C., 
Tlovember  19ii2,  1,  page  29s    "Thiamin  deficiency  in  man  may  manifest 
itself  in  a  variety  of  ways,  e.t>,  anorexia  and  neurasthenic  symptoms, 
Tmltinle  neuropathy,  central  neuropathy  (Wernick's  Syndrome),  and 
Cardiovascular  d:^rsfunotions .    It  is  almost  invariabljr  associated  with 
other  nutritional  deficiencies  oi"  orji^anic  or  psych olo,^ical  abnormal- 
it  i^g  -^hioh  comnlioate  the  picture  and  msikB  th©  diaf,nosis  difficult." 
froi^j  ^-^k  and  IVados  (Arch,  i^eurol.  Psyohlat.  kit  97  (19^42)). 

Journalof  the  American  Dietetic  AssociaTTon,  -^^pril,  19l!2  (Vol.  18,  No«l4.), 

^"IVhy  Wiched  Bread f ,~ by  Williams  and  V/ilder»    "The  vitamins,  thiamin, 
and  niacin,  are  needed  to  assimilate  a  starchy  food-like  bread. 
Without  them,  poisonour  products  are  formed  within  the  body  by  in- 
complete combustion  of  this  food." 


1 


fee- 


KG 


•4. 


Q-^mt  x^i^  c?'0i»fd- 


■'.0 


5 


CEREALS;    Whole,  Processed,  Knrlohed 
THIAMIN  Int 

Nutrition  Reviews,  The  "^Tutrition  Fovindation,  Inc.,  Chjrysler  Building, 
W.Y.C.,  January  19U3»  3.  page  73:    "TThite  flour  of  a  hundred 
years  ago  ttbs  probably  an  excellent  source  of  thTemine." 

It  was  concluded  that  the  best  white  flours  of  a  century  ago 
must  have  contained  concentrations  of  thiamine  conoarable  to 
those  of  the  Yrhole  grains  from  which  they  were  made.    In  a 
footnote,  the  authors  state  that  further  work  has  shown  that 
stone  milled  flours  are  also  proportionately  richer    in  other 
laerribers  of  the  E-complex,  as  well  as  in  ash."  (Cereal  Chem.  19» 
529  (I9ij2)  ). 

Wilder,  Russell         Han.,  19^3 »  Vitamin  B^^  (Thiamin),  Annals  of  the 

Aiaerican  Acadeir^  of  Political  and  Social  Science,  225#  (2B0.9 
Am3U)  *  page  29  : 

"T«'hite  patent  flotjr  retains  little  more  th-an  a  tenth  of  tho 
thiamine  in  wheat  j  and  bread  mkes  up  a  sizable  fraction  of  the 
average  diet."    "Easing  calculations  on  the  disappearance  of 
food  products  of  human  consumptiion  in  the  United  States,  Lane 
and  co'-workers  (J.  Nutrition,  23,  6l5-2ij-,  June  19U3)  conclude 
that  the  total  provision  of  thiamine  does  not  exceed  an  average 
of  0.32  mg.  per  1,000  calories.    This  figtire  equals  that  defined 
by  the  United  States  Food  and  Drug  Administration  as  the  minimal 
daily  adult  requirement  necessary  to  prevent  actual  disease.  The 
minimal  daily  reqa  irement  to  prevent  biochemical  abnormality,  as 
determined  by  Williams  and  co-workers,  is  0.14.5  rog.  per  1,000  calories. 
The  allowance  recommended  by  the  Food  and  Nutrition  Board  of  the 
T^^ational  Research  Council  is  0.6  mg.  per  1,000  calories.    If  the 
average  person  receives  only  0.32  mg.  per  1,000  calories,  it  should 
be  obvious  that  millions  of  our  population  are  suffering  from  actual 
deficiency  disease  and  that  relatively  few  diets  provide  enough 
thiamine  for  full  health  and  efficiency." 
TTtrtrition  Reviews,  The  %trition  Foundation,  Inc.,  Chrysler  Building, N.Y.C., 
December  19h2,  2,  page  5U»    "^n  a  tabulation  of  the  thiamine  in  the 
foods  used  to  make  up  the  "average  American  diet",  it  appears  that 
cereals  and  meat  each  supply  about  one-fourth  of  the  total  thiamine 
eaten,  dairy  products  and  vegetables  supply  one-fifth,  and  fruits 
about  one-tenth.    Interestingly  enough,  in  the  table  showing  the 
oontribubion  of  various  foods  to  the  total  diet,  pork,  milk,  and 
bread  appear  as  principal  contributors.    It  is  estimated  that  if 
the  conventional  white  bread  were  replaced  by  "enriched  bread"  in 
such  a  diet,  the  cereals  would  supply  one-half  of  the  totalthiamine 
and  would  raise  the  avera,^e  intake  of  O.78  mg.  to  1.28  mg.  per  2500 
calories.    Thus  it  appears  that  the  use  of  whole  wheat  or  enjiched 
bread  can  raise  the  thiamine  value  of  the  "average  American  diet" 
from  more  than  20  percent  below  to  almost  30  percent  above  the 
minimum  requirement  (about  1  mg.)  of  thiamine  as  reported  recently 
by  i'elniok.    In  other  vrords,  the  thiamine  value  would  thus  be  raised 
to  about  0.5  mg.  per  1000  calories  but  it  would  still  fall  short  of 
the  0*6  mg.  per  1000  calories  recommended  by  the  National  Research 
Council  for  good  nutrition."    fromi  Lane,  Johnson,  and  Williamjs 
(Journal  of  Nutrition,  23,  613  (191)2)  ),  studies  to  determine  the 
thiamine  content  of  the  average  American  diet» 
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CEREAI^:    Whole,  Processed,  Enriched 


THIAOTN  INs 


The  JoT^'nal  of  the  American  DietQtio  Association,  April,  19l^,  ^"^y 

Enri-ched  Bread?",  "by  IfTii'liams  and ''-ilder:    "The  most  important 
source  of  thiamin  among  the  foods  consumed  in  amounts  large 
enough  to  matter  is  wheat.    A  first  result  of  deficiency  of 
thiamin  is  loss '^courage  and  the  will  to  do  or  die*  Insuf;?ioienoy 
of  this  vitamin  in  many  diets  comes  mostly  from  use  of  ordinary 
•white  flour  and  its  products.    Therefore  it  is  extremely  urgent 
that  thiamin  "be  put  back  into  flour  and  bread  at  once." 

Nutrition  Revie'vTs,  The  Nutrition  Foundation,  Inc.,  Chrysler  Bldg.,  TJ.Y.C. 

Nov.,  19142,  1,  page  11:    "Thus  we  ki-^ow  that  Thiamine,  riboflavin, 
and  pyridoTiine  are  concentrated  in  the  germ  portion  of  the  wheat 
but  niacin  and  pantothenic  acid  are  not."    from  studies  by  Tepy, 
Strong,  and  Elvehjem  (J.  lutrHion  21+,  16?  (igU^) .  ) 
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mCIN  In» 

Annual  Review  of  Biochemistry,  Stanford  University  Press,  19i4.3#(5<jl  An7  vol»12), 
paf^e  527:  "Acid  or  alkaline  digestion  converts  unknown  substances 
in  grains  into  niacin  and  thus  tends  to  yield  high  values."  fromi 
Choldelin,  V.  H.,  and  WilliaT^s,  R.  E.,  Ind.  Eng.  Anal.  Ed.,  ih, 
671-675  (I9l'5). 

Nutrition  Reviews,  The  Nutrition  Foundation,  Inc.,  Chrysler  Bldp;.,  W.Y.C., 
Feb*  19l4.5»  hf  page  121$    '**To  loss  of  nicotinic  acid  occurs  in  the 
production  of  hread  from  enricherl  white  flour  or  from  whole  wheat 
flour  (Cereal  Cheia.  19,  553  (19142)". 

IJutrition  Peview,  The  -Tntr^tion  Foundation,  In.,  Chrjrsler  Bldg.,  Tv.Y.C, 
Hov.  191^2,  1,  pag;e  h'*    "Corn,  oats,  and  rye  ran;';e  from  10  to  15 
micrograTns  per  gram,  "but  "buckwheat,  barley,  and  wheat  are  consider- 
ably higher,  h5  to  70  nicrograms  per  gram.    As  expected,  most  of 
the  vitamin  is  present  in  the  bran  and,  middlings" .    "Psanut  butter, 
however:^  contains  186  microprams  per  gram  and  ranks  with  liver  as 
a  source  of  niacin." 

Pai^'e  lis    "A  recent  stt^dy  trr  Tepy  ,  Stronp,  and  Slvehjem  (J.TTutri- 
tion  2l|.,  167  (19^^)  )  fills  severe  1  gaps  in  our  Imowledge  of  the 
contribution  of  wheat  and  wheat  products  to  the  dietary  intake  of 
niacin,  pantothenic  acid  and  pyrido3cine. 

"Foxit  varieties  of  dark  har-^  Y/i.nter  rrheat,  each  grown  in  four 
different  localities  of  Kansas  and  Nebraska,  were  analyzed.  Neither 
varietal  nor  environmental  differences  seemed  to  exert  a  sig-nif leant 
influence  on  the  amotmt  of  pantothenic  acid  and  pyridoxine  present* 
The  niacin  content  was  apparently  dependent  to  some  extent  on  both 
the  variety  and  the  environirant .    However,  all  the  above  samples, 
and  most  of  some  I4D  miscellaneous  wheats,  contained  from  55  to  65 
micrograms  of  niacin,  10  to  15  micrograms  of  pantothenic  aci^,  and 
k.C  to  5«''^  micrograms  of  pyridoxine  per  f>  of  wheat. 

"Fifty  samples  of  milled  patent  and  clear  flours  indicate  that  the 
millin?;  loss  of  niacin,  pantothenic  acid,  and  pyridoxine  is  approxi- 
mtely  8?,  57»  ancl  52  percent  respectively  for  patent  flour  and  6^, 
2P,  and  15  percent  respectively  for  the  first  clear  flour. 

"Wheat  germ  contains  only  3h  micrograms  per  g.  of  nicotinic  acid, 
9 '6  of  pyridoxine,  and  15  of  pantothenic  acid. 

"Thus  WB  know  that  thiamine,  riboflavin,  and  pyridoxine  are  con- 
centrated in  the  germ  portior^'of  the  wheat  but  niacin  and  pantothenic 
acid  are  not.    The  addition  of  small  am-ounts  of  the  germ  to  flour 
would  not  be  an  effective  means  of  raising  the  conoentration  of  the 
latter  two  vitamins  in  flour  or  bread,  and  it  would  appear  that  the 
nutritional  improvement  ^iven  to  bread       including  5  percent  of 
germ  cannot  be  attributed  to  the  addition  of  these  two  members  of 
the  B-coaiplex." 

The  Journa"^  of  the  American  Djetetic  Association,  April  I9I42,  "Why  Enriched 
'  Bread?",  b-<r  Willi  ains  and  ^."Hlder :    "A  first  result  of  deficiency  of 

thiamin  is  loss  of  oovr&ge  and  the  will  to  do  or  die.  Insufficiency 
of  this  vitamin  in  many  diets  comes  m.ostly  from  use  of  ordinary  white 
flour  and  its  products.    Therefore  it  is  extren^ly  urgent  that 
thiamin  be  put  back  into  flour  and  bread  at  once.    This  argument 
apolies  with  equal  force  to  niacin." 
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GERBAI^,  7/hole,  Processed,  Enriched 


NIACIN  IN: 


Nutrition  Reviows,  The  ^lutrition  Foundation,  Inc.,  Chrysler  Bldg.,  K.Y.C., 
?"0T.,  I9I42,  1,  page  11:    "Thus  we  Icnovr  that  Tliiamine,  ribofla-win, 
and  pyridoxine  are  concentrated  in  the  g«rm  portion  of  the  wheat 
"but  niacin  and  pantothenic  acid  are  not."    froir  studies  by  Tepy, 
Strong,  and  Slvehjem  (  J.  Nutrition  2k,  16?  ( 19^42 )  ) 

Cereal  Chemistry,  American  Association  of  Cereal  Chemists  (Lancaster,  Pa.), 
SeptoT^iber,  19)45,  "^''olume        (59,8,C33),  pa^e  55?:    "The  fact  that 
nearly  half  the  total  niacin  of  the  "Theat  appears  in  the  bran 
stream  leads  to  the  conclusion  that  the  niacin  of  the  wheat  kernel 
must  bo  .largely  contained  in  the  branny  layers.    The  data  also 
show  that  the  site  of  the  highest  concentration  of  niacin  in  the 
wheat  kernel  is  qu5-te  different  from  the  5it«»  of  thje  thiamin.** 
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CEREALS t    Whole,  Rrocessed,  Enriohad 
RIBOFIAVin  Int 

Ajinual  Revifw  of  Bioohesoistry,  Stanford  Un3v.  Hcess,  19h3,  (381  An?  Vol.12), 
pBP-e  325'    "-A-  parallel  was  fovmd  betveen  the  thiamin  and  riboflavin 
contents  of  oereals  and  mi.ll9d  products."    from:    Andrews,  J.  3., 
Boyd,  H.         and  Terry,  D.  E.,  Cereal  Chemistry,  19,  55-^  il9h^) 
"Other  investigators  reported  the  existence  of  factors  in  photolyzed 
extracts  of  whole  wheat  flo\ir  and  in  extracts  of  rioe  and  wheat  bran 
whieh  stimulate  acid  production  and  interfere  with  the  proper 
•valuation  of  the  riboflavin  content  of  cereal  products*"  frorot 
Weierner,  M.  I.,  Keramerer,  A.  R.,  and  Fraps,  G.  i..  Journal  of  Biolog- 
ical Cheinistry,  lljli.,  731-35  (19^42). 

"Liffht  destruction  of  riboflavin  in  foods  has  been  found  to  be  rapid 
and  to  be  influenced  by  pH  and  temperature,  which  are  secondary 
factors 

froir:    IVilliams,  R.  P.,  and  Cheldelin,  V.  E.,  Science,  96,  22-23(  19142) . 
"Sliced  bread  may  lose  riboflavin  by  being  exposed  to  light  under 
ordinary  conditions."    froir:  Andrews,  -J.  S.,  Boyd,  K.  M,,  and  Terry, 
D.  E.,  Cereal  Chendstry,  19,  55-6'4  (I9h2), 

Sherman,  H.  C,  end  I^nfcrd,  Caroline  S.,  gs  sent  ia  Is  ^  of  ^^utr  it  ion,  '.-ao  M  llan 
Company,  H.Y.C.,  19^+3*  psg®  226;    ""T}\ole  wheat  isontaina  only  about 
one-fo\jrth  as  much  riboflevin  as  thiamin.    The  germ  or  embryo  is 
richer  iv  both  of  these  factors  than  is  the  entire  grain." 

Batohelder,  Esther  L. ,  Jan.  191+3 »  "Riboflavin",  i.nnals  of  the  Ai!>erioan  Academy 
of  Political  and  Social  Sciences,  225,  (2B0.9  Am.3iU),  page  32: 
"Reports  of  widespread  ocourance  of  riboflavin  deficiency  disease, 
diai-,nosed  by  qualifi.6d  observers,  indicates  that  the  diet  of  many 
Americans  is  too  low  in  this  factor,    -"filk,  liver,  kidney,  and  eggs 
are  generally  recognized  as  dependable  sources  of  this  factor. 
liThole -grain  cereals  are  not  ver77-  rich  on  a  weight  basis,  but  if  used 
instead  of  refined  products,  can  appreciably  increase  the  intake  of 
this  vitainin." 

■Nutrition  Reviews,  The  ■^Tutrition  Foundation,  Inc.,  Chrysler  Bldg.,  I-J.Y.C, 
^Tov.  19li2,  1,  page  11  j    "Thus  we  Icncv  that  Tliiamin,  riboflavin,  and 
pyridoxine  are  concentrated  in  the  gerr  portion  of  the  wheat  but 
niacin  and  pantothenic  acid  are  not."    from  studios  by  Tepy,  Strong, 
and  Elvehjem  (J.  I'utrition  2k,  16?  il9h2)  ). 
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PAJITOTEENIC  AC  I,:  In: 

The  Journrl  of  I.utrition,  August  10,  19k3»  vol.26,  no.  2,  page  137,  "Digestion 
"  of  7.TiOle  VTlieat  end  T'hite  Breads  in  the  Human  Stonaoh" ,  by  Rostorfer, 
iroohakiar,  and  "  wrlin  (Rochester  Univ.)s    "        pee  led -wheat  bread 
with  hiFh-vii.tam.5ja  yeast  underf^ooa  £;astric  proteol^'tio  digestion 
ll?*^  faster  than  when  the  breed  is  baked  with  ordinary  bakera'  yeast j 
the  free  sugar  formation  under  the  ainylo lytic  action  of  saliva  la 
11^  faster.    Calciim  pantothenate  in  16  mg»  doses  taken  at  least 
twice  before  the  meal  (8  to  10  hours  and  1  hour)  aooeleratea  the 
•bwo  Qi(vGstion  rates  to  about  the  same  extent.    Pantothenic  acid  in 
the  tost  i>©al  of  high  vitamin  yeast  bread  exceeded  that  of  the  same 
bread  baT-ed  ^vith  ordinary  yeaat  by  only  OmUd  W-,*         this  is  the 
only  vitamin  B-factor  affecL-ing  digestion  rates,  it  appears  that  a 
relatively  snsall  amount  in  the  bread  is  as  ei?fective  as  a  much 
larger  amount  taken  before  the  ^al." 

Nutrition  iieviews,  the  '"'utrition  Foundation,  Inc.,  Chrysler  Bldg.,  IT.'Sr.C., 
'ilcnr*  19^12,  1,  page  11:    "Thus  we  know  that  Thia^irj^  riboflavin, 
and  pyridoxine  are  concentrated  in  the  ger>n  portion  of  the  wheat 
but  niacin  and  pantothenic  acid  are  not."    from  studies  by  Tapy, 
Strong  and  Slvohjem  (J.  !^tr4tion  2k,  16?  (I9lj2)  ). 

The  Journal  c,^  :^"utrnion,  Au.-^ust  10,  191+3,  vol.26,  "^To.2,  page  172,  "The 
^fects  of  I^ntothenic  Aoi"^  and  Inositol  '"dded  to  l'^.^ole  'Wieat 
Bread  on  Sracuation  Time,  Diwostion  and  Absorption  in  the  "'^pper 
(Tastro-Inteetinal  Tract  of  5)o,^s",  hy  Bly,  Ifef^f^eness,  and  T^adset 
(Univ.  of  Rochester)  :    In    enter ostoraized  drv-s  rnaintained  exclu- 
sively on  a  peeled  whole  wi.eat  diet,  a  severe  deficiency  was  pro- 
duced in  the  course  of  2  to  3  months.    Tiiis  was  characterised  by 
an  approximate ly  50?^  decrease  in  gastrointestinal  motility, 
accorapanied  by  I4.O-60?'  decrease  in  the  rates  of  carbohydrate  and 
protein  dieiestion  and  absorption.    The  almost  iirj-nediate  effect 
of  adding  a  supplerient  of  220  ug.  of  oalcitirn,  pantothenate  per 
kilopram  of  dog  weight  per  day  to  this  diet  vma  the  return  of 
these  functions  to  normal  in.  every  case.    The  total  digestion 
rein-iained  practically  the  saane  in  the  normal  deficient  states* 
"Pyridoxine  was  ineffective  in  altering  the  ooiarse  of  the 
deficiency. 

"inositol  acted  more  as  a  cathartic,  its  effect  being 
apparently  superimposed  on  the  deficiency.    '/Vhile  the  motility 
was  temporarily  improved,  the  total  amounts  and  rates  of  digestion 
and  absorption  were  {greatly  decreased." 
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CEREALS,  Tifhole,  Processed,  Enriohed 
PYRIDOXIHE  IN: 

nutrition  Reviews,  The  "Mutrition  Foundation,  Inc.,  Chrjrsler  Bldg.,  H.Y.C, 
Nov.,  I9I42,  1,  pape  11:    "Thus  we  knOTT  that  Thiamine,  riboflavin, 
and  pyridoxine  are  concentrated  in  the  germ  portion  of  the  wheat 
but  niacin  and  pantothenic  acid  aro  not."    froin  studies  b:^  Tepy, 
StronfT,  and  SiT^ehjem  (J.  Uutrition,        16?  {I9hi2)  ) 

Tha  Journal  of  Nutrition,  August  10,  19^3*  "^ol*  26,  ^lo.  2  (3B9.8  J82),  page 

172,  'IThole  Wheat  Bread  and  Gast.  Int.  Tract",  b-  Bly  and  Others 

(I7niv«  of  Rochester):      In  enterostomized  dogs  maintained  exclusively 

on  a  peeled  "w^iole  wheat  diet,  a  severe  difioiency  was  produced  in 

the  course  of  2  or  3  months  .  •  .  •   

n 

F^n'idoxine  was  ineffective  in  altering  the  course  of  the 
deficiency." 
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CERBAL5;    Tfhole,  Prooessedj  Enriohed 


MAIIGA^SE  IN: 

Cereal  Chemistry,  lancaster.  Pa.,  Vol  ZX,  ?^o.  3#  J^ay*  19i4-3»  "The  Manganese 
Contont  of  Bread  and  Wheat  Products"  (page  328)  by  Sohyreitzer  and 
Dalby  of  Ward  Bakin,<?;  Co.,  N.Y.C:    Expariments  in  this  laboratory 
show  that  the  mane;anese  content  of  a  loaf  of  bread  serves  as  an  in- 
dicator of  the  degree  of  extraction  of  the  flour  used  in  making  the 
loaf.     The  fact  that  Tnann;anese  varies  with  the  ash  of  a  flovir  has 
been  Imovm  for  sorrs  time.     •     •     .  MoGarrison  (192?)  pointed  out  that 
the  milling  of  cereals  reduces  the  manf!;anese  in  the  diet  below  the 
safety  point  and  favored  the  use  of  whole  wheat  bread  by  children 
because  of  its  higher  manganese  content.     .     .     .    Manganese  and  ash 
are  closely  related  factors.    ¥/hole  wheat  flours  avera^.e  35-^0  micro- 
grams per  gram,  whereas  standard  patent  flours  average  about  I4. 
nicrograms  per  gram." 
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CEREALS;    Wbole,  Processed,  Enriched 
IRON  Inj 

Annual  Review  of  Biochemistry,  Stanford  UniTersity  Fl*ess,  19i+3*(3^1  An7 

Tol.l?),  page  259!    "Free  and  Bing  reported  that  several  varieties 
of  -vvheat  contained  2.90  to  ij.«87  mg-  of  total  iron  per  100  gm. 
CheTrdcal  studies  indicated  the  iron  was  73  to  88  percent  ionizable, 
and  in  studies  "with  rats  the  iron  of  two  varieties  of  wheat  was 
found  to  cause  almost  as  much  hemoglobin  re5;eneration  as  equal 
amounts  of  ferric  chloride."    from:    Free,  A.  H.,  and  Bing,  F.  C, 
Journal  of  'Nutrition,  19,  kh9-6o  (I9I+0) 

"On  the  basis  of  long-time  balance  studies  with  adult  humn  subjects, 
T/iddcwson  and  ^ibCanoe  found  that  iron  was  well  absorbed  from  a  diet 
in  which  white  flour  bread  constituted  I4.O  to  50  percent  of  the 
calories.    Iron  was  less  efficiently  absorbed,  liowever,  from 
similar  diets  when  the  white  flour  was  replaced  with  a  flour  of  92 
percent  oxbraction."     from:    1/idddovrson,  S.  M.  and  I^sOanoe,  R.  A«, 
Lancet,  1,  588 -90  (l9i!2) 
Ifutrition  HovioTTs,  July  19^3,  The  Nutr.  Foundations,  Inc.,  Chrysler  Bldg., 
N.Y.C,  9,  page        :      Nakamura  and  ^iitchell  (j.  Ifutrition  2^,  39, 
(I9I4.3)  )  point  owt  that  difficulties  iiiay  be  encountered  in  meeting 
the  federal  specifications  regarding  the  addition  of  iron  to  floia* 
as  part  of  the  enrichment  program.    Iron  salts  which  are  not 
insoluable  may  cause  adverse  reactions  such  as  rancidity  in  the 
flour.    A  study  was  made,  therefore,  of  the  degree  to  which  the 
several  iron  salts  commonly  incorporated  in  flour  (iron  phj/tate, 

sodi\jm  iron  pyrophosphate,  and  ferrma  reductum)  were  utilized  for 
the  production  of  hemoglobin.'*    "The  iron  in  sodium  iron  pyrophos- 
phate and  in  ferruni  reductum  was  as  well  utilized  as  was  the  iron  in 
ferric  chloride.    The  iron  in  ferric  ph^cate,  however,  proved  to  be 
definitely  inferior  and  stimulated  hemoglobin  formation  only  about 
half  as  much  as  did  ferric  chloride. 

"Widdowson  and  '^hC&noe  (lancet  1,  558  (l9'-42)  )  obtained  some  evidence 
that  human  subjects  utilize  the  iron  of  white  bread  more  completely 
than  the  ii'on  of  92  percent  extraction  broad.    This  m^y  be  related 
to  th©  fact  that  iron  phytate  occurs  only  in  the  outer  layers  of 
the  wheat  kernel  while  the  iron  in  patent  flota'  is  largely  inorganic, 
and  originates  to  a  considerable  extent  from  the  milling  process." 
Sherman,  H,  C,  and  Constance  S,  Pearson,  rodern  Breads  MacMillan  Co.,  19i42, 
(389.1    Sh5M),  page  [|.l:    "Rose  and  Vahlteich  (1932)  found  the  iron 
of  whole  wheat  and  of  bran,  as  also  of  oatmeal,  to  be  effective  in 
hemoglobin  formation.    Patent  flow  also  fostered  hemoglobin  to 
some  extent;  b\rb  patent  flour  with  added  iron  was  not  so  effective  as 
the  same  total  amount  of  iron  in  the  form  of  whole  wheat.    They  con- 
cluded that  either  the  iron  in  oatmeal  and  whole  wheat  is  more 
effective  than,  that  of  white  flour  enriched  with  ir-on,  or  that  the 
whole-grain  products  contain  something  else  as  well' §8  iron  which  is 
favorable  to  the  assimilation  of  iron  and  the  formation  of  hemoglobin." 
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CT:n:'t5ALS ;    7,7-,ol9,  Processed,  Srrichod 


IRON  In: 

Sherman,  F.  C,  and  Constenoe,  S.  Pearson,  Modern  Bread,  %cFillan  Co., 
19l|2  (389.1  Sh5M),  page  96:    "Addition  of  iron  is  thought  by- 
British  experts  to  involve  a  risk  to  the  stability  of  some  of 
the  other  nutrients  of  the  flour  and  is  therefore  not  reooinnended 
for  the  British  "national  bread". 

"jveanwhile,  in  Amarica    the  addition  of  iron  to  white  flour  is 
already  being  practiced  to  a  considerable  extent,  while  the  addi- 
tion of  calcium  is  still  only  tentatively  suggested." 
paf;e  101:    "VHiole  wheat  is  an  excellent  source  of  nutritionally 
efficient  iron;  'bv±  about  four-fifths  of  it  has  been  and  is  rejected 
in  the  milling  of  ordinary  white  f Ioxh*,    Enriched  white  flour  is, 
in  the  Imited  States,  to  have  at  least  a  eignifioent  share  of  the 
orif;inal  iron  content  restored." 

The  Journal  of  Nutrition,  Aupust  10,_19ij.$,  (3^9,  8  J82),  page  I9U,  "A  Study 
of  the  Availability  of  the  Iron  in  ^nriohed  Bread" :    "Sodium  iron 
pyrophosphate,  administered  to  rats  maintained  on  a  diet  of  whole 
milk,  has  been  found  to  have  an.  availability  of  considerably  less 
than  30%  as  compared  to  the  utilization  of  ferrour  or  ferric  sulfate. 
LiVewise,  when  enriched  bread  containing  sodium  iron  pyrophosphate 
or  ferrous  sulfate  was  fed  to  anemic  rats,  the  availability  of  the 
former  coripound  was  less  than  30%  of  that  of  the  ferrous  sulfate. 

"After  this  pa'per  was  submitted,  an  article  appeared  by  ITakamui'a 
and  Mitchell  ('1j.3)#  which  calls  for  comment.    1'hese  workers  report- 
ed that  the  utilization  of  iron  as  sodium  iron  pyros phosphate  or 
ferric  chloride  is  equally  satisfactory  as  tested  in  anemic  rats. 
It  is  difficult  to  reconcile  these  findings  with  those  reported 
here.    Mitchel  ('I4.5)  has  pointed  out  that  in  their  experiment  the 
iron  compounds  were  administered  daily,  in  constrast  to  the  thji-ice- 
weekly  administration  of  the  iron  salts  in  the  present  study.  How- 
ever ^(rhile  this  might  account  in  part  for  the  difference  observed 
when  the  iron  salts  were  administered  as  such,  it  would  not  explain 
the  poor  utilization  of  sodium  iron  pyrophosphate  when  fed  in 
enriched  bread  ad  libitum.    It  should  also  be  pointed  out  that 
while  the  preparations  of  sodium  iron  pyrophosphate  xrei-e  obtained 
from  the  same  manufacturer,  they  v/ere,  of  oovrse,  different  samples, 
and  this  might  to  some  extent  account  for  the  variation  in  degree 
of  utilization." 
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C5I?.SAL3;    m.ole,  VrocessQd,  Enriched 


PROTEIH  lH: 


Nutrition  Reviews,  The  Nutrition  Foundations,  Inc.»  Chrysler  Bid?,.,  H.Y.C, 
5,  Tferch  19U3*  P^re  131s    "it  is  inevitable  in  ^vartime  to  find  a 
shortage  of  meat  and  iairy  products,  our  most  valuable  source  of 
good  protein.     T^e  possibility  of  extending  the  protein  supply 
of  the  diet  by  more  effective  use  of  -wheat  has  received  consider- 
ation.   The  by-products  of  the  milliner;  of  white  flour  not  only  are 
richer  in  iron  and  in  the  vitamins  of  the  ^--complex,  but  t?iey  also 
have  a  higher  protein  content.    Would  there  be  any  advantage  from 
the  point  of  view  of  the  proteins,  if  whole  wheat  flour  wore  sub- 
stituted for  white  floxirV    Two  recent  reports  show  conclusively 
that  whole  wheat  flour  is  digested  almost  as  completely  as  white 
flour,  and  that  its  proteins  are  of  higher  biologic  value." 

Food  Field  Reporter,  ?T,Y.c.,  Sept.  6,  19h3$  "Proteins  of  Y/hole  Wheat 

Surpass  T»Tiite  Flour",  page  2Ui    "'the  Biolof;io  value  of  the  proteins 
in  whole  wheat  flour  was  found  to  be  superior  to  that  in  white  f lo\jr 
in  studies  done  by  Chick  and  reported  in  the  English  Joiirnal  "Le-ncet". 
Kis  work  was  oomraented  on  in  a  recent  issue  of    Nutrition  I^eviews"  • 

"Sxperiments  showed  that  19»5  grairiS  of  the  proteins  of  whole 
wheat  were  as  useful  to  the  rat  as  13  •!  grams  of  white  flour  proteins* 

"In  two  experiments  it  was  found  thxat  87 #9  and  8£|«8  percent  of 
the  protein  in  white  flour*  was  digested  and  absorbed  as  compared  to 
83 •h  and  83 and  81«7  in  whole  vfheat  meal.  .  This  investigation 
pointed  out  that  the  slight  difference  in  digestibility  favoring 
white  flour  is  more  than  compensated  for  by  the  gi^eater  biologic 
value  of  national  wheat  meal  or  by  the  whole  wheat  meal  in  the 
promotion  of  growth." 


}«5T 

"^mbxsiaoo  b^Yz&o&t  asd  is  erf's-  lo 

-■Sirs   srCff^r  'IS/oIl   ■J"/29iiV/  sloXiW  li.  ^HBl^ZiOT: 

;  moX's.        'vT  10  mrp.-:-'  u  .  ,;  _  ...  . 
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CEREAI3 1    Whole,  IVoceseed,  Enriched 
CALCIUTf  ADDED: 

Sher-man,       ^'.j  and  Constance  S,  Pearson,  Ibdern  Bread,  liaoKillian  Co., 

19lj2  {5S9.1Sh5M),  page  96:  "in.  the  above  mentioned  British  report, 

it  is  stated  as  "known"  th_at  intake  of  calcium  in  the  diets  of 
Great  Britain,  aspeoially  amonfr;  the  poorer  classes,  is  frequently 
too  low  for  satisfadcry  nutrition  and  that  caloiurr.  is  therefore  to 
be  added  to  the  national  flour« 

"ieamThile,  in  America  the  addition  of  iron  to  Y^'hite  flour  is 
already  being  practiced  to  a  considerable  extent,  while  the  addition 
of  calcium  is  still    only  tentatively  suggested. 


IT 


DIETARY  HABITS  IN  VASIOTO  COtJUTRIESt 

Journal  of  the  Amerlean  Plrfeotle  /^goclation^  April  ^l^,  "^^Tiy  Enriched 
Bread r  by  T?oWt  P.  WllliaTnt        Rutaoll      ''iHdert  "The 
Rues  Ian  anny  Is  fed  whole  fraln.    7hu«  far  it  is  the  only  army 
to  TMtch  euceesafully  the  TiThole-i^aln  eating  aruy  of  the  -  axis* 
The  endurance  of  the  Huesian  elti«en  equals  the  vigor  of  the 
Russian  soldier*    The  Htuislan    people  eating;  i»hole-fT»4n  bread 
rveelTS  inporta'T't  nutrients  (5«nled  to  people  vifco  depend  on 
ordinary  white  flour  for  their  brea''.** 

Ifotrit^.on  ?^ovievrs,  TVe  Nutrition  Foundations,  Inc.,  Chr:;«ler  BMg«,  ■sT^Y.c., 

2,  Peo«  19i^f         6lt    "At  preafs-t  th©  frovemwental  authorities 
in  England  have  authorised  (l)  the  Ttroducti<*n  of  a  "national  wlieat 
meal"  of  85^'  extraction,  fortlflQf^  w*th  ealciun  carhoriato,  and 

(2)  the  addition  of  thiaTrine  to  white  flour*" 
Journal  of  the  /^?'y?rloejo    ietetic  Ass^o'^gi- ion,  Aysril,  I9l^,  '*'Wby  Knriohed 
Breed?"  by  Robert       •  ill!ar«  avA  Fussoll      '"ilden    ""^t  have 
Iwrestif^ated  and  found  that  almost  every  lari^e  bakinfr  eonoerrt  has 
awonf;  its  officers  so^  -rmf.  who  has  had  his  flnp^ers  bxnmo'i  in  an 
attemct  to  prowote  the  sale  of  whole  wheat  breed  or  like  breads* 
Yet  todey  less  than  two  percent  of  all  the  "'lo^ir  sol^  is  whole 
wheat  flour*     The  widespread  efforts  to  ^t  peopl®  to  eat  inra»e 
whole  wheat  bread  have  failed,  became  the  public  prefers  the 
eolor,te3rtiure  and  f^vor  of  white  bread/ 
Pederfil  Keplsters,  '^i&Bhin^orp  " *    •,  Tlay  27,  19lj-l*  ^vm®  5$  19U3  •^'^  J'-'Iy 

3,  19U3»  P«K«s  2578,  7511t#  and  9116  respectively,  (enact-ments  and 
anendwents  by  the  Food  and  '<>rv^^  aAdialnlstratlon)  i    •  aterial  is 
arranj^ed  Into  a  table  by  the  compiler* 

"Enriched  Flour",  so  labeled  and  sold  in  the  future,  will  hev© 

the  following  percentages  of  added  ingredients,  or  if  not— other 

percentages  tised  will  be  specif ioally  described  on  the  labels  i 

UIHTS  ADDED  FEP  POIM)  OF  FLOUR 

AS  ATSNDEO,  JULY  5,  191^3 

*^lniwn  T%xi!mim 

ThindB  2*0  ngs*  2*^  r^s 

Tfiboflavin  1*2  mga  1*5  n^a 

niacin  16*    iqgfl  20*  n^u 

Iron  13*   nga  16*5  ntga 

ftr*<««-i     (^aloluEi  500*   mga  605*  ragi 

upcionai  ^^g^p^  ^^^^ 

Quoted  fror  above  source  $  "(d)  it  wmy  contain  not  laore  than  5  pw» 
cent  by  weight  o^  wheat  germ  or  partly  defatted  wheat  germf  and 
(e)  in  de^WMwlnlng  whether  the  ash  content  conplles  with  the  re- 
quirements of  this  section  allowance  is  wade  for  ash  resulting  from 
any  added  iron  or  salts  of  Iron  or  calcium*    Ion  and  calcium  «*y  ^ 
added  only  In  forr^i?  which  are  haralese  and  assimilable.    The  sub- 
stances referred  to  in  paragraphs  (a)  and  (b)  my  be  added  in  a 
harmless  carior  which  does  not  impair  the  enriched  flour f  such 
carrier  is  used  only  in  the  quantity  necessary  to  effoct  on  Intlinate 
and  uniform  adtalTture  of  such  subst<!\nces  with  the  flour*" 


m 
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CEHEAI^;  Trhclo,  •^oflossad,  T^nrlched^ 
DIETARY  HABITS  IN  VARIOUS  COTJNTRIES : 

Time,  Augtist  31»  19^*2,  Number  9*  pas;©  ^»  "Nonpoisonour  Bread"  t  **In 

countless  articles  Professor  3herran  has  crusacled  against  our 
enemy,  the  wheat  loaf,  baokins  up  his  writte^'i  views  with  pictures 
of  laboratory  rats  who  when  fed  on  white  bread  diet,  lost  their 
hair,  teeth,  whiskers,  and  evertuaily  grew  peaked  and  died.  The 
20%  decrease  in  the  per  capita  bread  consumption  by  the  U.S. 
durinp:  the  pa?t  generations  has  been  due  partly  to  the  e;rcfwine 
emphasis  on  vitamins  and  protective  foods,  partly  to  the  realiza- 
tncn  that  loth  vitanins  and  minerals  are  lost  when  flour  is  refined 
to  nure  whiteness.    As  a  result,  only  one-third  of  the  food  calories 
in  the  United  States  ro^  come  froi^  bread  (only  19-^  in  the  familiai 
of  professional  men),  coTnpered  with  IiO^  in  most  of  EtATope,  33%  io. 
France.  Bread,  says  Dr.  Sherr^an.,  should  bring  the  U,  S. 

fi£;ure  up  to  UO'^c,    This  ireens  that  two  billion  pounds  would  be 
added  to  the  annual  U.  S«  bread  consumption.    Professor  Sheman 
recoirnrends  the  "  lonE^er-exbraotion"  of  ^'whole-i^ieal"  flour  -rrhich 
discards  the  coatin*?;,  but  utili?-;3  about    B^^  of  the  wheat  kernel. 
It       the  basis  of  the  Brib is b  national  loaf". 


,5  giix'j 
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CWKEMi   Whole,  ftroessaedj  Enriehed 

FUOim,  GOraHOTT  REGTIUTICfN  OF,  Plain  V/hlt«  THieatt 

•Bd  Plain  'Vhite  Whtat  Enrioh«dt 

Federal  '^^grtstors.  Washington,  ^.  C,,  ?1iy  ;S7»  19Ul#  «^in«  5»  I9h3$  and 

July  3#  1^^3f  i»g«8  2578,  751I4,  and  9116  respectively,  (enactraenta 
and  araendrjenta  by  the  Food  and  I>rug  Adrniniatration).  ''15»000 
Flour,  'Thite  flour,  l^eat  flour,  plain  flour  «  identity!  label 
atater^nt  of  opt i one  1  ingredients'!^    (sT)  Flour,  white  flour,  vheat 
flour,  plain  flour,  is  ^;he  food  prepared  by  grinding?  and  bolting 
cleaned  "wheat  other  thar.  durua  wheat  and  red  durum  -wheat  i  to  oojn- 
pensate  for  any  natuml  deficiency  of  enzymes,  mlted  nheat,  malted 
nheat  flour,  malted  barley  flour,  or  any  combination  of  two  of  these, 
nay  be  usedf  but  the  quantity  of  barloy  flour  so  uae-^  Is  not  more 
than  25^t    One  of  the  cloths  through  which  the  flour  is  bolted  hae 
openings  not  larf?:er  than  those  of  worren  wire  cloth  designated  ''li^ 
wioron  (*To.  lOO)"  in  table  I  of  "Standard  Specifications  for  Sieves"* 
published  Farch  1,  I9U0,  in  L»  C,  58it  of  th^       S.  Departiaent  of 
Coranerce,  •la^lonal  Bureau  of  Standards*    The  flour  is  freed  from 
bran  coat,  or  brar  coat  an?^  k®!^*  to  evich  eattent  that  the  percent  of 
ash  therein,  calculated  to  a  Troisture-freo  basis  is  not  isore  than 
the  sum  of  one-*twiDntieth  of  the  percent  of  protein  therein,  oalcul-^ 
ated  to  a  moisture-free  basis,  and  0«55»    "^ts  moisture  oontent  Is 
not  more  than  1^  percent*    Unless  such  addition  ocmoeals  dacAge  or 
Inferiority  of  the  flour  or  stakes  it  appear  better  or  of  greater 
value  than  it  is,  one  or  any  owiibination  of  two  or  more  of  the 
following  optional  bleaching  ingredients  may  be  added  in  a  quantity 
not  more  thAn  sufficient  for  bleaching  or,  in  ease  sueh  ingredient 
has  an  artificial  aginp  effect,  in  a  quantity  not  !r?ore  than  sufficient 
for  bleaching  and  such  artificial  aging  effect  1 
(1)  oxides  of  nitrogen,  (2)  Chlorine,  (5)  "litrosyl  Chlorine,  (k) 
T^itro^en  Trichloride,  (5)  *">ne  part  V  welfht  of  benaoyl  peroxide 
nixed  with  not  more  than  six  parts  b^  weif;ht  of  a  mixture  of  either 
petessium  alum  or  calcium  sulfate  and  tnagnesium  carbonate* 

(b)  When  any  optional  bleaching  infi^redient  is  used,  the  label  shall 
bear  the  word  "Bleached".   "Tierever  the  nairje  of  the  food  appears  on 
the  label  so  conspicuously  as  to  be  easily  seen  under  custoraary  con- 
dHione  of  purchase,  the  word  "Bleached"  shall  lastied lately  and  con- 
spicuously preoecb  or  follow  such  name,  without  intervening  written, 
printed,  or  c'^pl'^ie  mtteri  except  that  where  such  nasas  is  a  peart  of 
a  trade-fnarTt:  or  brand  other  written,  printed,  or  p^rmphie  Titatter, 

which  is  also  a  part  of  such  trade-ismrk  or  brand,  raay  so  intervene 
if  the  word,  "Bleached"  is  in  such  Juxtaposition  with  such  tradeiaark 
or  brand  as  to  be  conspicuously  related  to  such  naiae* 

(c)  For  the  purpose  of  this  sect  ion i  (l)  Ash  Is  determined  by  the 
method  prescribed  in  the  book  "Official  and  Tentative  ^%thods  of 
Analysis  of  the  Association  of  Official  Af3»icultur»l  Chomists"  5th 
edition,  19^a0,  page  212,  under  "Msthod  T— Official"*    Ash  is  calculated 
to  a  moisture -free  basis  by  subtracting  the  percent  of  laoiature  in  the 
flow  forr?  100,  dividin**  the  remainder  Into  the  percent  of  ash,  and 
SMltlplying  the  quotient  by  100.    (2)  Protein  is  5*7  titiws  the  nitrogen 
as  determined  by  the  rasthod  proscribed  in  such  book  on  page  26,  \inder 
"K^elteahl-Gunnine^Arnold  :*thod— Off icial"  .    Rrotein  is  calculated 

to  a  noleture-free 
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CSREALS  t    Whole J  Pfooeased,  Enrlohed 

FLDUR,  r.OVBRHWNT  REGTTIATION  OF,  Plain  ^Vhlte  mmtcbt 

and  Plain  ^»hlte  "^eat  Snrlchad « 

'^deral  ^enlstara  ( continued > 

"baala  by  auTstracting  the  percent  of  moisture  in  the  f lotar  froai 
IOC,  dividing  the  rernalndor  into  the  peroent  of  ash,  and  siultl- 
plylnp  the  qtiotlect  hv  100.    (3)    -'o^st are  is  determine'?  by  the 
TTwthod  T»rescribed  in  such  book  on  pare  211,  under  "Vacuum  Ormn 
rothod— ^^ffi-iel". 

13*010  Exa»iche<^  flour  -  identity;  label  stater^nt  of  optional 

In jgre<i lenti >    --nr 5 o he flour  conforms  to  the  definition  and  standard 

of  Identity,  and  is  svtbjeot  to  the  reqnire!!3Bnts  for  label  stateirient 

of  optional  ingredients,  prescribed  for  flour  by  15»000,  e:jteept 

thatj" 

(a)  (b)  a^^d  (o)  digested  Into  table  by  oot^ilert 
"BnTiehed**  flour  of  the  futijire  will  ho^re  the  following  peroentagea 
of  ac?ded  inrredionta,  or  if  not— other  per<5»ntage»  used  nill  be 
specifically  described  on  the  labelt 

T^nits  added  per  pound  of  Flour 

ETIACTHD  19»a  ^WW^fS 

T'^iniiam           Tfeadraum.  MnlTmira  Ikxiimnii 

Thlainin         1»66  vo^^s         2»3  ir>f,8  2#0  rags  S»5  siga 

riboflavin     1.2   usgs          1«8  ffltgs  1«2  rags  1«5  rags 

^laeln           6.                9!j.*    rags  16»    tags         20»  mgB 

Iron              6.     11)58                ^jp;©  13.    r^^s  16.5 

_         (Caloiuia      500.     t^s   2,000.    tt^s  500.    u^s  6S5» 

optionajyj^^  ^        250.  U.S. P.  1,000. TT.S. P.  250.  n.s.P.  1,000.  IT.S^P, 

''(d)  It  inay  contain  not  more  than  5  percent      weight  of  wheat  ger« 

or  pertly  defatted  wheat  ^,9rmt  and 

(e)  in  detertninin?:  whether  the  ash  content  complies  with  the 
requireiaents  of  this  section  allowance  is  made  for  ash  resulting 
from  any  addS'-^  iron  or  salts  of  Iron  or  calcium.    Iron  and  oeleium 
nay  be  added  only  in  forriw  which  are  harmless  and  ass iad labia*  The 
sulMtanoes  referred  to  in  paraprat^ha  (a)  and  (b)  laay  be  added  in  a 
harmless  carrier  which  does  not  impair  the  enriched  flour;  such 
carrier  is  used  only  in  the  quantitv  necessary  to  effect  an  intimate 
and  unifoni  admixture  of  suoh  substancss  Tith  the  flour*" 
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comparative;  tabuss  cottceh^ti^to  "B^micm'E'T'*,  daily  req^etisi^ts,  etc. 

•Taylor,    Clara        Food  ^aluas  In  Shares  an<^  TTafffhtSj  Tlao-'illan  Co»,?T«Y»C«, 

19} j^,  paco«  2,5i,  and  60: 
♦♦Fadarel  ^or  Is  tars,  '^asMnrrton,  B«  C#,  June  5*  19^5~»T»i?';«  75'ih  fttid  July  5# 

19U3— pege  9 Hoi 


I.^r'iatery  'Standards  set  up  in  19li.l 
by  the  Foods  and  -utrition  Coiamitteo 
df  tha  T'ational  R«search  Coimcili 
Raeonmended  J^a^ly  Alloganoaa  for 
VSnxi  (70^^g!S«}    oderatQly  AotlTat 


**?ood  and  r^af^  Ad^itiletratlon  (19l*3) 
ar^ndad  legialatlon  (now  affaetlva) 
"Whereby**  Snrlcbad'*  flew  of  tha 
futijre  vrlll  h&vB  the  followii^  par- 
cantata  of  added  ln(!T«<ll««ta,  or  if 
not-'-other  peroentagaa  used  will  be 
s^MScifioally  daaeribed  on  the  label* 
Units  Added  Per  Pound  of  Flours 


Calories 

IVofcein 

Thiamin 

Klboflavin 

^^iaain 

Iron 

Caloium 

Vitamin  T) 


3000 
70 
1.8 
2.7 
18.0 
12.0 
BOO.O 


rag« 
lags 
Tags 
rags 
iBga 
rags 


UOO.O  TT.S.P. 


Minimaa 


2*0  !ngs* 
1.2  inga 

16.0  S!g8 
13.0  Jf^S 
(500.0  lags 
Ojjfcional  •(250.0  TT.S.P. 


2»5 
1*5 
20.0  r^e 
16.5  5^ 
685.0  mgs 
1000.0  TT.S.P. 


II.  ♦Pood_  7a lues  of  Various  Iliads  of  Bread  a 

Klad        Ap)3Poxi!«te     Cal-     S>o-   Cal-  Iron  Vita-  niia-  Aaeor-  Hibo- 

oriee    tein    cluci  r%s.  rain     ndn  bic  flavin 

Oae.    !%fi«  A       (B^)  AAid  (g) 


Tifrita  1  slice,  5"  50  1.3  5  O.IB 
(imter)  x5i*xiF 


I.U.     ^%8.  (C) 


Whole      1  slioo,  5"     55        1.9     8        0.53    ♦       0.059     -  0.017 

wheat  T5^xf 

50^ 


whole  1  slice,  5"  75  3*0  15  CBlt  ♦  coeli.  -  0.026 
wheat      tJ  3A'' 


(100?^ 
water) 

white  1  sllee,  U"  60  2.0  11  0J4O  e  0.056  -  0.016 
enriohed     x3  3A 


(sons 

milk) 


.... 
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"SURICF^^r^f,  Hstory  off 

Ttqg  to  "-"-"aa  In  ^'oagTTi  ^%als,  ^^loaiBaster  BaMnp,  Co»,  39i|2»  (ovar  fil»« 
1  p«p;«  i4.t  ".i3nr1.che!3  white  "brta?!  was  first  produced  in  19i4>l« 
at  the  behest  of  tli©  Food  anS  ^'utrlt?  on  CoKnltto©  of  the  %tional 
Peseerch  Oouneil*  To  Inatiro  iiniforriity  of  oxir 5 chiasnt  of  "flrihlte 
broad,  tho  Food  and  Drvig  AdBlttistration  has  indicated  lagal* 
offioiel  ^aily  roquireswRts  for  most  of  the  Tltamlzui  and  ndserals 
oosstained  in  it.** 

Sutrition  Review!?,  The  ^lutrition  ^oun'!atiOK^  Tno#,  Chrysler  Bldg«f  N#T»C», 
2,  '""ec.  19^42,  pspe  6lj    **At  iresont  tlie  provern.rK5r!tal  authorltiee  in 
Ktiplard  have  author  1  zed  (l)  the  produotion  of  a  "national  wlieat  ujeal" 
of       erfcraetlon,  ^c*rtified  with  calcium  oarbonate,  and  (2)  the 
ad it  Ion  of  thiamine  to  fihlt©  floitr.    It  Tfoul5  be  taadvisable  han«Ter» 
for  the  reasons  giren,  tc  apply  the  soncl^slons  of  the  Britlih 
in-TCstiffators  to  con^^tions  elsewheroj,  or  to  acoepfe  the  eonclvisloni 
w^tl"  out  resorration*'* 

Journal  of  tVe  AiraricaT!  ■>ietetta  Agsooiatlonj  A «ri  1  IQl^f? , ( Vo  1  ♦  IP-,  "^o*  k)$ 
^-r^che-l  ?rop.'!r,  by  ^^niiftoa  and  Wilder  j     Tn  oontrast  to 
the  r^oor  acoerta-ce  b-'^  cor's^^tnors  of  ■^'hole  -^rheat  broad,  onr  I'rrTerki- 
f;atlo!n  Bhcm  that  abovfe  forty  mrcer't  of  e.ll  tho  fawily  flour  en 
the  •narket  a^id  more  than  a  f^ird  of  ell  baloer's  bread  hAS  been  en- 
r^f^hed.   We  owe  this  fine  achieverrent  rainly  to  the  mlllera  and  the 
bal'ers,  trho  hare  gone  ahead  with  little  Telp  thus  to  iraprore  the 
Butritlv®  quality  of  white  bread.    They  hair©  done  this  in  the 
Intorost  of  the  p«blle  health.    They  be.^'a'n  to  m^'to  enriched  bread 
ar'd  flour  in  'February  19l|.l>  et  th^  tiit©  of  a  pr'^mouneetnent  on  the 
suhiect  by  the  Oopwittee  on  ^oed.  and  "%fn*ition  of  the  TTatloi»l 
Research  Cotjnoil*         eorrrpitteo  is  a  body  of  soientists  and  pS^ieiane 
serrin?:  as  adrisors  to  t^  ©  govemnent  in  the  national  eraergenoy* 
"But  forty  percent  of  ail  th©  flour  and  a  third  of  all  white 
bread  is  not  enough  to  have  enric'  ed*    The  lo^-priced  flours  on  the 
Mrkot  are  not  enriohed,  end  it  1«  these  floixrs  thjit  are  eaten  by 
neonle  ^ose  diets  most  need  imnrcrtring;.   All  ^loinr  and  all  white 
baker* 8  bread  should  be  enriohed*" 

Bakers  '.Voelcly,  Ajairiean  Trade  ?ubl4#hinn  Co.,  ^%Y.c«,  ?:ept©m[ier,6,  19^5  $ 
"  The  Tffipwtance  o*  Bakery  Tyodnots  in  the  '.'/ar  Food  Vropre^ ,  by 
Cohort  F.  Black,  Assistant  nhie^,  Orain  l^odijiots  Branch,  Food 
Distribution  AdTninlatration*   "Balrors  at  the  present  time  are  making 
their  enriched  bread  by  the  addition  of  tablets,  by  the  use  of 
enriched  yeast,  and  also  by  the  use  of  enrlehed  flow*    It  is  ex- 
pected tl«t  on  Ootobor  1  the  h!c;her  level  of  enriohnent  requli^d 
by  the  rer,ulation  under  the  Food,  Drug  and  Coaiaetie  Aet  will  b« 
effect  ive, 

^Or  July  21  a  public  conference  was  held  In  Washlnrton  to  deter- 

lalne  the  best  meanfi  of  securing;  a  wider  dlstrib.^tlon  of  enriched 

bakery  products,  includinp:  those  ?^ade  in  the  hoTSMS  and  in  hotels, 

restaurants,  and  institutions  as  well  as  those  rnade  by  eoOT«rclal 

bakers*    l^rsons  unable  to  attend  the  conference  wore  invited  to 

write  us  regarding  tVia^r  opinions*    Ho  away  letters,  teloprajtis,  and 

briefs  wore  filed  in  resoonse  to  our  iinrltat  pn^that.we  wore  unable 
to  eosaplete  thi  digest  of  this  information  until  last  wook:»  The 

infonaation  is  now  beinp  studied 


mi 
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*Enriohi!>ent'' ,  Hiatory  of: 

Bakers    sekly  (continued) 

to  dotaripino  whet  rnsthod  or  coinbiaatlon  of  tnothods  vlll  accomplish 
the  objective,    '^'e  >>9liev«  tliat  the  balcars  ueserro  an  early  decision, 
and  it  is  hopef^  thai-  a  doo5.sion  can  be  reached  soko  tine  in 
SeptoT^ber." 

MbtPtil  Her.ister,  July  5,  I9h3$  page  91l6t    It  states  thafc  eiirichod  flour 

of  the  -"i-turo  is  to  have  the  following  percentages  of  addec3  ingred- 
ients«  or  if  not  that  other  pGrcentagae  roust  be  j,;iven  on  the  labalt 

Tfeits  added  per  Found  of  Flour 

''initnuin  r'aximum 
ihiandn  2,0  t!^,s  ......  2*5  laga 

Riboflavin  1*2  mge  1.5  oga 

'^■5803.11  ......  .l6«    rags  i  20.  m.ra 

Iron  13 »    B?gs  16.5  lags 

Calciun  500.    mgs  .  .  .  *  ♦  WJ^ 

Yit.  ^  250.    USP  .  .  .  .  1,000.  TTEP 

"The  regulationa  hareby  promi] gated  shall  booome  effective  on  the 
ninetieth  dfiy  follo"3rinr  the  date  of  publication  of  this  order  in 
the  PKDEPAL  HEGI'- ?ER.    Dated:  July  1,  I9U3. 

Watson  B.  Miller 
Acting  Adirdnistrator 
'^'ood  and  Drug;  Adminis-bration*' 
Food  Field  "^o sorter,  October  16,  19U3»  page  ^3$  "^'ars  i^ssails  Compulsory  Bread 
Enriolirnorrb'' ,  Hilwaulce©:    "The  cornpulsorj'-  enrichment  of  bread  was  de- 
clared tc  be  an  invasion  of  Ajr^ricaii  democratic  prinoiplee  in  an 
address  by  Victor  E,  liarx,  in  charge  of  the  bakery  division  of  tTie  Anieri 
can  Milk  Institute,  before  the  recent  annual  conventnon  of  the  "^"'isconsii 
Bakers  i\.ssociation.    'Vhile  approving  the  baJcors*  almost  unanimous 
opposition  tc  the  recent  govemiix^nt  proposal  whJLoh  would  have  mde  th« 
use  of  enriched  flour  the  only  a-'oeptable  nwtbod  of  enriohssent . 
I'arx  felt  the  bakers  had  not  goiie  quite  far  enough • 

''I'eculiarly,  in  tie  thinking  of  bakers,  "f^i.J^x  stated,  "^ils 
they  Bm  in  this  proposal  a  threat  to  their  denooratio  freedoi?)  to 
choose  their  cfwn  s!®thod  of  snrichnent,  they  d5.d  not  see  in  the  ooia- 
pulaory  enriohr.©nt  of  ell  white  bread  tbe  loss  of  freedom  of  choice 
of  the  concumer  for  the  k5jid  of  bread  she  desires." 

"in  the  opinion  of        Karx,  compulsory  enr iohinent  is  unsound, 
because  "the  proof  of  ^reat  superiority  of  enriched  br«ad  is  very 
difficult  to  find."    For  example,  he  olisiitied,  "it  oan  bo  clearly 
r-iown,  by  scientific  feeding;  tests  on  experimental  animals  that  unen- 
riohsd  bread  cOTitaininj^  6  percent  of  non-fat-milk  solids  vr511  supporb 
prowth  far  better  than  enriched  bread  not  containing  fiulk." 


DC  -IIvTiD,  TlovT  i^nrlchinwit  va*  Broad  rinrlohrawit 

Stmrmait       %,  and  Carolina  f5.  Uaford,  Eaaaatlala  o:?*  ^■utrlt^on,  -'ao'lllan 

Company,  ^T»Y»C«,  19U5»  P«K«  209 1    "  'Enriohfid»  is  tho  ^arm  authariKad 
by  tha  nnltod  Stataa  Food  and  Drug  Adsilnlatratioxi  to  daaignata  a 
niilta  or  naar-wTlta  flour  or  braad  irtiioh  contains  a  pacified  asioiinta 
of  thlandn  (and  of  such  othar  thlnga  as  taay  "ba  prasorlbad  by  Fadaral 
ropul«tl<»)  tihathar  tills  onriohraaat  ba  affaotod  by  oKta  or  anothar  of 
tha  thraa  plana  juat  Tnentloned*  or  by  oorflslnlng  them  Trlth  aacb  othar 
or  w^th  nowMfchods  of  isilllng  -sj^loh  produoa  iitiita  or  J!«ar»-whlta  flavors 
of  tha  ordinary  roller-«All  irocaaa* 

Wlldar,  T>u880ll        Hhlof,  Civilian  Food  Hoqulrewenta  Brench,  P.n*/..,  War 
Pood  Adwlnlftratlon,  iTaaVsington,  T)»  n.,  Jiily  21,  19a3i  C<moer!iilng 
anrlohnant  of  bread  versus  anrlchraent  of  all  vhlta  faradly  flour,  ha 
aaldt    "^osiever  X  feel  strongly  that  the  second  prooatiure**  la  basic- 
ally the  sounder***    "Tlia  nuii^>er  of  bataera  Is  so  larpje,  roughly  50,000 
mny  of  them  small,  that  the  prohlom  of  obtaining  full  cooperation  is 
extreinely  difficult*'*    **Thua  the  praotloal  advantages  of  enriching 
all  flour  flour  ere  very  eraat*** 

Cooper,  Barber,  and  Mtchell|f:  T^utr'^tlon  In  health  and J-'igease^  J#  B.  Lippinoott^ 
Fhiladel|gila,  19Ul,  page  500 1   "  *E?«rlched»  bread  my  bo  wade  from 
"enrlchedf  f loiir  or  by  the  uae  of  special  yaaatai  by  th«  addition  of 
vltainln  concentrates  or  by  a  coniblnatio^  of  these  xaethods*  The 
standard  for  ritandn  and  mineral  content  of  the  bread  la  about  two- 
thirds  that  of  tbe  flour  to  allov  far  losses  In  cooldn,^  and  for  the 
fact  that  te^ad  is  not  all  flour*** 

l^tttritlon  nivision  of  the  'Office  of  the  'ederal  Coordinator  of  Health,  Welfare, 
and  Kolated  Defence  Aetlvltlea,  20  Queatloaa  on  Snriohed  Flour  and 
Bread,  19lai   ''I*   7/hat  Is  enriched  flour?  ^"mite  flour  plus  thiamin, 
nicotinic  acid,  and  Iren*** 


♦r;herran,  Ibldi  "The  replacement  oFthe  thiamin,  so  as  to  bring  i»hlte  bread 
to  sowethlnf*  aprroachlng  a  Tfhole-wheat  level  In  thla  res?)eot,  car  now  be 
dene  in  any  of  three  ways  t  by  returning  vheat  f^errf^.  in  the  making  of  the 
bread t  by  t>^e  use  of  a  spaolally  developed  hlpth-vitaadn  yaaatt  by  adding 
pwre  thiamin  to  the     Ite  flour  when  lallled*'' 

♦♦leaning  that  of  enriching  all  white  ^araily  f  louTr 
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C£RUALSi    Whole,  Prooessedj  Eruriched 


"ELTiICn3D"  DISFIIJED,  Flour  Bnriolimant  vs.  Bread  Enrichment 

Transoript  of  '")5.6cuss f.on  on  "Enriched"  Bread  and  Flour,  held  at  the 

■National  P'ederation  of  American  Baicors  and  T'^illers  Conference 
which  raet  in  Ch.icap;o,  111.,  Iferch  3»  191^1;    Consumers  Section, 
paf>;e  12,  '  iss  C-ladys  Fail,  Hoiicetional  Director  of  the  Anerioan 
Dietetic  Association;    "^Of  coiirse,  our  first  concern  is  to  pro- 
vide Q-n  adequate  diet  for  all  f!;roups  iv  some  Tray.    The  enriched 
bread  undoubtedly  will  help  many  groups  but  there  certainly  is  the 
question  of  the  Southerners*  eating  habits.    We  are  inclined  to 
think  of  the  Southerners?  diet  in  terras  of  ocrnbread,  perhans.  On 
the  other  hand,  they  do  consume  lar^e  quantities  of  biscuits  and 
that  type  of  thing* 

Bakers  TTeelcly,  American  Trade  Publ-shing  Company/,  I'f."^-.C.,  -^^eoten^ber  6,  19^3» 
'"^'^Yhe  Importance  of  Bakery  Products  in  the  V^ar  Food  Prog:ram",  by 
Robert  H«  BlaoT:,  Assistant  Ch5.ef,  Grain  Prodiicts  Branch,  Food 
Distribution  Admin ' stration,  pap;e  3h'    "Bakers  at  the  present  time 
are  making  thoir  enriched  bread  by  the  addition  of  tablets,  by  the 
use  of  enriched  yeast,  and  also  by  the  use  of  enriched  flour.  It 
is  exnected  thac  on  October  1  the  higther  level  of  enrichjnent  re- 
quired by  the  re^rulations  under  the  Food,  Drug  and  Cosmetic  Act 
will  be  effective." 

Th.e  Journal  of  Tlutrition,  June  10,  19k3,  "The  Contribution  of  I'i on-Pat  i'.iilk: 
Solids  to  t}ie  Hutritive  Value  of  Vi/lieat  Breads",  by  lltchell, 
Hamilton,  and  Shields,  page  601:    '*The  incorporation  of  non-fet 
milk  solids  in  white  bread  to  the  extent  of  6%  of  the  flour  improves 
the  grovrth-prom.oting  and  bone  calcifying;  values  of  the  bread  much 
more  than  does  its  enrichment  with  thiamine,  nicotinic  acid  and 
iron,    ''.'he  "Enrichment"  of  white  bread  oontainins:  skim  milk  solids 
does  not  further  improve  its  capacitor  of  promoting,  fr.rowth,  but  it 
does,  if  only  slightly,  indxioe  s  greater  concentration  of  hemo- 
globin in  the  blood.'* 
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CEREAI^i   Whole,  Rrooesegd,  Snriohed 


TTFOLE  GKAIF  r'I/>tm,  Vro  and  Cont 

AOToimt  of  Hilling  Tto«t  D«gir ablet 

Tra-.'-scriub  of  riscvission  on  "Enriched"  Bread  held  by  Aj^sgrican  Bftkara  and 

nilcrs  in  Chica;:o,  111.,  f.larch  5,  19^41,  paf.s  111  ^»  Tohy,  Dir., 
Derrfc.  of  ^'utrltion,  American  Inst,  of  Baldne;:    "If  your  bread  ia 
enriched  it  conte3rtS  thiamir,,  liiootinlc  aoid  and  riboflavin,  you 
have  the  essentials  from  the  nutritiocal  point  of  view.    You  don't 
need  to  think:  enout  pantothenic  acid,  pyridoxin®,  and  perhaps  aowa 
other  slightly    known  components  of  t!^e  3  complex*'* 

Repoi^  by  the  Food  Besearch  isboratories.  Inc.,  llU  E.  32  St.,  I«Y,c,,  19i+l, 
Table  III: 

"lAS-OIiATORY  TESTS  TO  DETERm'E  IHIAIOHB 
LOSS  DUEIKG  BUim 
Air  E^ried  Samples       Thiainine  Content        Thiamine  'estroyed  by 

I#  IT.  Per  Lb.  Baking,  percent 

Basal  broad  113  <S6 

Enriched  bread  ^fjyrl.th  jo^^t  |f 

iilnriohed  bread  38m         '  21 

Snr  iohed  bread  h^3i^**.-t,       ^.^.i^iA-t.  9 

,  zz^ftsritn  ^nsf^ •tablet  .z. 

-iiiriohed  bread  353(  13 

PiholG  -.Theat  bread       656  6  " 

Journal  o-^  t^e  A^rioa-n  '^ietotio  Association,  April,  l^.'iS,  "1/?hy  Enriched 

Broad?"  by  Robert      William  an-^  Puosell  M.  Wilder t    "The  Russian 
arny  is  fed  whole  pra^n.    Thus  far  It  is  the  only  amy  to  iiffltch 
STiocer?pfully  the  whole-eraln  eatin'^  ar^iv  of  the  Nazis.    The  endurance 
of  the  R'.iaf?ian  citizo-  equals  the  vigor  of  the  Hussian  soldier.  The 
Russian  people  oatinr;  whole -grain  bread  receive  important  m?trient« 
denied  to  peox^le  -who  deioend  on  ord-^nary  white  -floiir  for  their  bread. 

 ''?'ogt  people  simply  oarnot  be  persvraded  to  eat  whole  wheat. 

Because  of  the  over -refinement  of  white  flour,  physlciana  for  a 
hundred  years  have  ur??;ed  the  use  of  whole  wheat  bread.    In  spite  of 
the  doctor's  advice*  Ir  srsJte  of  si^iilar  tcachinj^  by  nubrltioniats, 
people  continue  to  refuse  to  eat  the  darl'-  breads  recowrnonded.  "^'?hy? 
Some  Txsople  thin>  the  millers  and  baiters  are    responsible.    I^iey  say 
that  T«30T?1®  would  eat  wholo  wheat  or  underfilled    dark  broad  aind  use 
whole  wheat  flour  in  their  oookine;  if  the  Ttiillers    and  the  balara 
would  provide  suoh  products.    ITothin^  eould  be  further  fTon  ?  he  truth. 
WVjole  or  partly  whole  wheat  breads  oar  bo  bour'ht  in  aljiiost  every 
bakery.    The  millers  have  every  eoaroereial  reason  for  wishing  to  aell 
the  whole  of  their  p^a^n  as  flour  if  they  could  do  «o.    The  balcers, 
we  have  learned,  rraVe  vr}(8tever  the  public  wants.     -'hGa':  farmers  have 
a  motive  for  promoting  the  continued  use  of  white  flour  as  nearly  a 
th^rd  Tnore  wheat  5s  required  to  Tne^ie  a  barrel  of  white  flour  than  one 
of  whole  wheat  flour.    However,  it  is  not  apparent  that  their  voicee 
have  been  In-fluetitial  in  thie  matter.    Repeated  efforts  have  been 
made  a^^d  millions  of  collars  >ia-ve  "^^--te^-^  spent  by  t}iG  i-r-illing  and  baking 
industriea  to  popularite  dark  breads j  all  Without  auooesa.    We  have 
investigated  and  found  that  almost  every  large  baking  concern  has 
among  its  officers  some  man  who  has  hAA  hia  fingera  burned  in  an 
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CEREALS  J    Wholo,  Frocessed,  Enriched 


Whole  Grain  Flour,  Pro  and  Con: 

Amount  of  Filling  I'bst  De  sir  at  let 

Journal  of  the  American  Dietetic  Association  (Continued) 

attei'^TTt:  to  promote  tbo  sale  of  whole  7;heat  brsad  or  like  breads . 
Yet  today  less  than  tvro  percent  of  all  the  flour  sold  is  whole 
wheat  flour.    I'hs  widespread  efforts  to  get  people  to  eat  more 
w^ole  vrhoat  "bread  have  failed,  because  the  public  prefers  the 
color,  texture  and  flavor  of  white  breed.** 

Nutrition  Reviews,  The  Ih^trition  Foundation,  Inc.,  Chrysler  Bldg.,  U.Y.C, 
T.^rch  I9U3  ("^ol.l,  I'uniber  5)»  pag®  ^52:    "^The  experiment  showed 
that  10»5  grars  of  the  proteins  of  whole  wheat  were  as  useful  to  the 
rat  as  13 •!  c^^a^ns  of  vrhite  flour  proteins.    Other  arrangements  of 
the  data  obtained,  for  example  the  calculation  of  the  amount  of 
protoin  in  the  food  reqriirec'  for  each  grar  of  weight  gained,  showed 
that  the  biologic  value  of  the  proteins  in  whole  wheat  flour  was 
superior  to  the  biologic  value  of  the  prote5.ns  in  white  flour.  ••• 
"These  5rvestigators  po5..ntec'  out  that  the  slight  difference  in 

digestibility  favoring  xThite  flour  is  more  than  compensated  for 
by  the  greater  biologic  value  of  the  national  wheat  meal  or  by  the 

T/hole  wheat  meal  in  tlie  promotion  of  growth  Further,  the 

animals  receiving  whole  wheat  real  and  r.at'onal  meal  oonsmned  more 
food  than  the  animals  receiving;  white  flour." 

Food  Field  Peporter,  l^Y.C,  Sept.  6,  19/-I.3,  "Proteins  of  '%ole  Wheat 

Si.rrpasE  THiite  Flour",  page  2h.:    **The  Bioloj:ie  value  of  the  proteins 
in  whole  wiieat  flour  was  found  to  be  superior  to  that  in  white 
flour  in  studies  done  by  Chick  and  reported  inlhe  English  Journal 
"Lancet".    IJis  work  was  commented  on  in  a  recent  issue  of 
"I'Tutrntion  Reviews". 

"Experiments  showed  that  10«5  gran?s  of  the  proteins  of  whole 
wheat  were  as  useful  to  the  rat  as  13 •!  grams  of  wh,.ite  flour 
proteins . 

"In  two  experiments  it  was  found  that  87 »9  and  86«8  percent  of 
the  protein  in  white  flovir  was  digested  and  absorbed  as  compared 
tc  85»U  and  86.6  in  national  wheat  neal  (an  officially  approved 
high  extraction  flour)  and  83 .2  and  81.7  in  whole  wheat  meal.  This 
investigation  pointed  out  that  the  slight  difference  in  digestibility 
favoring  white  flour  is  more  than  corirperi sated  for  by  the  greater 
biologic  value  of  the  national  wheat  meal  or  "bj  the  7J"hole  wheat  meal 
in  the  promotion  of  growth." 


YS 


r 


&efs?>i{a  »Jb0n-f«s  ±r{;-'ls?^  "fo  :3T«-r:s  dox' 

':0i  JbdtJ-sartoqMoo  ned&  eric-  vai  / 

■''  "rf  'lo  I^acs-f  "T  *"  "i.rjo '■■ .,  ',- r'"" 


a£L}:B&c 


1o  QL'ler  - 


28 


CEREALS  t   THielt,  Proo#e8»d^  Barlghgd 

VrFOm  ORAIU  FLOtmS,  Ar«  and  CoRi 

hmnaat  of  milin^  bat  D«8irabl0< 

Sherrmn,  lU  C#,  and  Carolina  3.  lar^ford,  Soatntlala  of  Tlutrltion,  %c?:^ll»n 
r  wiTjimy,  IJ.Y.C,  19U3#  P«p:«  226t    "VJKole  -whant  oontalno  only  about 
one-fourth      THueh  riboflarln  as  thiamin*    "Pha  gorrR  or  eBbryo  la 
rlohar  in  both  of  these  factors  than  li  the  entire  grain*    But  aetha 
gena  oonatitutsas  only  about  two  peroant  of  the  irolght  of  tha  iprain 
a  lar|5a  fraction  of  both  thiarain  and  rlbof ladn  of  wheat  la  rajaatad 
vlth  the  bran,  even  If  the  gorw  la  retained  with  (or  returned  to) 
tha  white  flour  •** 

]iaf:o*  355 «    "To  tirovlde  wore  fully  for  thlaraln  (Tltatnln  Bj)  and  Iron, 
wa  have  reeosBnandad  also  that  of  suoh  amount  of  breadstuff s  w 
oaraala  as  ana  may  ohooie  to  eat,  at  leaat  half  ahmtld  be  in  tha 
apivosdnataly  "whole  grain**    forssat  «nd  wa  now  a<!d>  "lat  all  white 
bread  be  enrlohad"»" 

Wllliasia,  I^obert        and  Toan  D.  Spies,  Vltanln      and  Its  TTae  lnj.%die1n®i. 

''lic^llllRn  Co.,  i?,Y.C,,  193B,  rape  232 1    "In  flour  of  60%  artraStton, 
'>oheunert  found  no  thlaTnlni  flour  of  75^  aTftraet^on  retained  10% 
of  that  of  tha  whole  grain j  of        e!rbx«etlon,  6(y%-  of  tliat  asf  whole 
PT«^n#    Th!e  method  was  af^ln  tha  rat  proteetlw  ana*** 

Shannan,  H#  C«,  and  C<mstanee,  S«  Pearson,  '^am  Breads  'lRc£1IHan  G 

(^^.1  Bh^tTf)  r«re  hit   "Hoae  and  Vahlteioh  (l^fe)  f-simd  the  lr<at  of 
whole  wheat  and  of  bran,  as  also  of  oatwaal,  to  bo  effaetl'^re  In 
hsnaglobln  fomattlen*    intent  flour  also  foaterel  haTnoglobin  to  aone 
eictanti  but  patent  flour  Ts^lth  added  iron^was  not  so  affaotira  as  tha 
aasia  total  amount  of  Iron  In  tha  form  of  whole  wheat*    Thay  oonoltidad 
that  eitlMr  the  iron  in  oatnaal  and  whole  wheat  is  mora  affteetl^ 
than  that  of  white  flour  enriched  with  iron,  or  thafe  tha  whola-^aln 
produota  aontain  sonathing  else  as  -vmll  as  Iron  whloh  is  favorable  tc 
tha  aaaiarflation  of  iron  and  the  formtlon  of  haTnoglobin*** 

Annual  Review  of  Bioahaniistry,  -Stanford  University,  19^43*  (5-1  -An?  to1*12), 
page  299 1  "t^iddowson  and  ^oCanee  found  that  iron  wst  wall  aba  orbed 
frow  a  (^5et  In  which  white  f?»?ur  bread  oonstHuted  ijD  to  50  pareent 
of  the  06 lories*    Iron  was  less  efficiently  absorbed,  howavar,  fSrom 
similar  diets  when  the  white  flour  was  replaced  with  a  flour  af  92^ 
eTferaetlon*"    fromt   Widdowson,  B»  M«,  and   «Canea,  H*  A«,  lanoet. 
1,  5BB-90  (I9i|2)  ~ 

Batritlon  I^evlews.  The  llutr*  Foundations,  Inc.,  Chrysler,  Bldg»,  !l*t«C*,  5, 
JSurch  19a5#  pftp:«  131 «   "'■'Vo  reports  show  conolualvaly  that  whole 
wheat  flour  Is  digested  almost  as  ooraplctoly  as  white  flbur  ,  and 
that  Ifca  prate ina  are  of  hlp^her  biolonio  "sraluo*    There  is  thus  no 
objection  &rA  eona  ad-vantage  in  the  substitui-lffln  of  ■^■^ole  wheat 
flour  for  white  flour,  but  other  oonal derations  lead  to  the  eoneluaion 
that  such  a  step  by  Itself  will  not  solve  the  problem  of  inalntalnij^ 
the  i?:eneral  protein  content  of  the  diet*** 
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irnOLE  FIOUFS,  Tro  ar-S  Con 

Ainoimt  of  ''niln^  -^st  D«8ira"bl«f 

Wlld«r»  T?u«8oll        Chief,  ClTiUan  Poo<3  Roqi.iir«ra»rt«  Branch,  F,-^»A«,  War 

Food  Adin»,  Wftghlngto  ,  \  C,,  July  21,  19li3t  tb©  reesons  irivon, 

•Ttensive  uso  of  irhol«-§^«in  anfl  tin*1«r-«illl«^  flours  or  of  niyturoa 
of  uhlte  flour  with  lepumoi  la  ,1udgod  undoes Irablo  m  «  mnxm  of 
©orreotinp;  the  Inadoquato  aujpply  of  thiajn^i.a,  nlaoln,  and  Iron  whan 
tha  flour  used  Is  plain  white  flour."    r«  atatee  that  the  ohjeotlooa 
are  I  1»  ^'nder«-CT!lliHf^  of  flour  -will  eneouater  aonaumer  reolatanoe 
which  raay  result  in  lowering  the  Intake  ef  calories  > 
2»  "A  aecor.d  oh,jeetio»  to  largo-«oale  u«e  of  whol©-«h©at  or  undor- 
nlllecl  flour  Is  than  such  practice  would  divert  the  siill  streas* 
oontaininf,  the  hran  coats  of  the  wheat  now  goin^  to  anlnal  feed, 
and  divers  ion  of  this  very  important  part  of  the  supply  of  animal 
feed  would  result  in  widersirable  eurtaillng  of  present  laaat  and 
ailfc  product ion#   Deeds  for  lirestoek  are  in  ahart  supply •*  3» 
third  oTj^eotion  Is  that  th©  fe»eplnf;  cjuftlitles  of  wholo^-i^i^in  flo^^^rs 
and  tinder-raillod  flours  are  pcusr  as  compared  with  white  flour  with 
resulting  deterioration  in  hot  cllwites  such  as  prevail  in  the  '^♦S. 
in  the  suraaser  seasons***    l^-*  "rintilly,  for  a  v^eflnite  rroportioc  of 
thm  population  includ?r«p  many  persons  who  are  invalides,  floura  con- 
taining; wuch  bran  or  other  roujjhapie  are  suf<*iciently  Irrit&tinr?  to 
the  howles  to  he  unaceeptahle*** 

"Nutrition  '^^ivls^on  of  the  Office  of  the  P'ederal  Coordinator       -ealtv,  '%lfare, 
and  Related  I>e fence  Activities,  g?0  Questions  on  Knrleha^  Flour  and 
Bread ^  19^1,  "10#  Should  @mr?ohed  hread  he  use-.^  in  place  of  whole 
wheat?   Tjo.    If  you  prefer  whit©  hroad  ho  sur®  it  !s  ©"Tlched*** 

Sherraan,  T%nry       an«^  fearsor.,  Constance        ''edern  Bread,  ^'ke'lllan  Co., 
!f.Y.c.,  19ii2,  i3P9*'i,  SY^lf),  jmf^        "Aeoerdinp  to  a  report  in  the 
XjuEieet  for  August  3$  19^0,  th©  j^^int  eoiasiitte®  of  the  Uster  Institute 
and  the   edical  Research  Coimoil  reoonnwnded »    (l)  that  wheat  he  stilled 
to  yield  not  less  than  BO  to  B5  percent  of  its  weight  as  flour*** 
T9kg9s  "And  as  th©  ordiner*/  milling  *voees8  of  recent  decades 

has  excluded  about  foiar-fif^hs  to  nine-tenths  of  the  thiamin  of  wheat 
frow  the  bread  flour,  thiamin  has  been  the  nutrient  first  an^  raoet 
prominently  considered  in  recent  morejnerrta  to  enrich  white  floxir  and 
bread*    CopplYig  (1^39)  concludes  t^t  whole  wheat  contains  an  average 
of  5*!??^  microrratra  o^"  t>  larain  per  frratrj,  and  corresponr^lnf  ly  •  •  .  •  « 
flour  of  PQ'i  erfcraction,  3«00,  and  •  •  •  •  of  60^  ertraction,  O.78 
luicrofraTis  t^r  {^rasri*    ?hi6  would  laean  only  about  om-f iftT?  as  much 
thiamin  In  straight-run  ^lotir  and  only  about  one-eij?ht  as  taieh  in 
patent  ^lour  as  in  whol©  wheat*    ^  the  other  haw^,  when  wheat  la  so 
willed  that  fS  to  95  percent  or  wore  of  the  weight  of  the  grain  ie 
recovered  as  bread  flour,  such  a  flow  can  be  free  ftrom  harsh  fiber 
and  can  be  capable  of  yielding  a  stronp;  doufjh  and  a  bread  of  ll^ht 
texture,  while  at  the  sair©  tline  it  may  contain  the  greater  part  of 
the  thlawin  of  the  grain  and  at  least  four  tiraos  as  r^ich  thiamin  as 
Is  contained  in  t^e  patent  and  other  loa^yfcraction  floi^rs  chiefly 
used  for  breadmlcing  during  the  pest  two  decades* 
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CFPEAIS:    Whole,  T»oce«sed,  Snriche'jl 

WFOLB  GRAIN  FIOTTFS,  Vro  an'?  Com 

Amount  of  '"llllnf  ^"ost  Deslrftbloi 

Nutrition  I-^aviews,  The  ''utrHion  P'oundatlon,  Ire,  CbrTslar  Bldg«,  ^%^*C*, 
'Icnr.,  191^ »  1»  P^'^*  lis    "^ifty  aarrplea  of  willec^  patent  and  clear 
flours  ir"?-tcete  t'ret  the  :iiill^iir'  loss  of  riaoln,  pantothenic  acid, 
and  pyr^f^oyine  is?  anproy'.inately  P5»  "^7,  ar.f'       ■^rcent  res-neotl'VTely 
■for  riatsn;:  '""loi^r  and  6!).,  2P,  anc  15  reroertt  resT«ct5vely  for  the 
fir^t  clear  flovir. 

•  •  •  "Tbt-s  vi?e  laoow  that  ti-la^ire,  riboflavin,  an*^  pyridoxine 
are  oonoentrated  in  the  rerT-  portion  o-f*  the  -whest  hxrt  niaoin  and 
panto-»-henic  acir!  are  not.    The  ariditlon  of  aroall  aTTJOtrnts  of  the 
srerr?  to  flour  would  not  be  a-  e^*''ec-*-^ve  ^anns  ot*  raisinr^;  the  oonoen- 
trat?on  of  tv>e  latter  two  vitanina  in  -f^lour  or  bread,  and  it  "would 
annear  that  the  nwtr-'tlonal  imorove'^nt  f^lren  to  bread  by  inoliading 
^  oeroent  of  frerw  cannot  be  attributed  t<>  the  9dd?.tioT!  of  these  two 
TneTT'bere  of  the  B-oomplex."    from  study  by  Tepy,  Stronp-,  and  /Clr«hjem 
^Journal  of  ^lutrition         I67  (fOlj^)) 

Dis^?w8s^  on  on  ^'^'nrTehed^  Bread  held  by  Air>erionn  ?a^'^7'S  snd  *'illers  in  '"hd.cago, 
111,,  Ferch  5*  K'Ul  (transcrint  of),  narte  ^     Pr,  Wilder:  "The 
^'inifitry  of  *^oods  n^esterday  a'^nonroed  arrpw^^er^nts  with  mlllora  and 
baVwrs  for  T^t'-'-^'ed^ate  nnodnotion  of  vrhole  rneal  flour  end  bread, 
extraction,  in  quantity  stiff'' oient  to  ^eet  allder»P.nds  and  at  the 
sane  nrioe  as  white  bread •    Eight-five  Tjercent  e-rbraction  selected 
as  TraTiimnn  d'.f^eet^b^lity  and  n'ttrir^ent 

pare  iJij  Dr.  J.  A,  Tobey,  '''^rector,  "'ont#  of  *"«trition,  American 
Institute  of  Bakinfi!*  "!¥•  Williams,  Dr.  Skovholt  as'^  if  it  is 
nossi.ble  and  if  it  i^  nroper  to  desif^nete  th«  nl nirrair^  levels  of 
Brriohed  Broad  as  r-'^etin?;  the  -whole  wheat  level  or  standard.    I  don*t 
think  it  is  and  T  believe  that  Dr.  Baily  arrees  with  -me*    "'^^e  hope 
perhans  to  be  able  to  set  forth  whet  seerts  to  he  t^'O  consensus  opln 
ion  oi'  the  lex'^ela  in  whole  wheat,  at  leajjt  Tr?.th.ln  low  and  hij^h  levels 
of  the  whole  wheat  bread,  so  r^any  Tnillif^raws  of  iron*  etc.,  so  that 
yon  cBn  see  -"ror  that  whether  the  stai^dard         have  in  yoiu*  bread  is 
approxirnately  equal  to  vdiole  wheat  or  whether  it  isn*t,  whether  it  la 
below  it  or  whether  it  is  above  it.    It  is  a  rather  d5.fficult  thing 
to  set.    T^'owe-.rer ,  we  will  trv  to  r'oBO.*' 

consvuM3r*s  section,  pare  2;  "r.  Feien  "itchell,  ^irtr.  Consultant 
to  the  Coordinator  on  rucalth  Probletns  i    "Arother  thir^p  that  I'rs. 
'"■onsirTer  is  worried  about  ^s  th©  ouestion  PS  to  whether  this  new 
bread  it  to  repleee  ■•.Thole  wheat  bread  wliich  her  faT^ily  happens  to 
h-ave  15>9d.    'Tow,  w©  ell^cnow  that  it  is  a  very  small  percentage  of 
our  tAtal  consTuninr  poprtlation  that  usfs  whole  wheat  products.  ^oroB 
of  our  riutr-'tion  neoplc  have  been  trying;  to  nersuade  ther-  to  do  that 
for  a  loni^  tine  but  it  is  the  9^  percent  who  have  not  been  using 
those  whole  wheat  products  for  whon  this  nrofrai^  Is  nrinarily  aiined. 
But  it  is  f-^e  vociferous  and  audible  P  percent  w;'''o  are  concerned  as 
to  how  H  Is  groini?:  to  affect  the  users  of  whole  wheat.    T  thinlr  we 
can  give  thev  some  coirn'^nts  that  wil?  lase  their  minds 
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CS^.EAIi?;    Whola,  Processed,  Snriohad 

WHOLE  GRAIN  FLOURS,  Rro  and  oon: 

Amount  of  Milling  '"^ost  Desirable: 

The  Journe.l  of  ^Tutrition,  June  10,  19')3,  '*The  Concentration  of  Tfon-Fat 

yfilt  Solids  to  tbo  Nutritive  "alue  of  Wheat  Breads",  by  ^'itohell, 
Kam-ilton,  and  Shields  (Univ.  of  111.),  par'e  601:    "For  the  purTDOses 
of  p;rowth,  skim  milk  solids  is  a  better  suppleTnant  to  white  flour 
than  the  residue  of  the  wheat  berry  discarded  in  its  milling;, 
thouf;h  a  combination  of  the  two  suppleirssnts  is  better  than  either 
alone.    There  is  soinething  in  whole  Y/heat,  as  compared  vrith  patent 
white,  flour  that  impairs  calcium  utilization.    Enriched  white 
bread  with  skim  milk  solids  is  the  equal  of  whole  wheat  bread  in 
the  promotion  of  groxvth  and  in  the  production  of  blood  hemoglobin 
and  is  distinctly  superior  tc  it  in  the  promotion  of  bone  calci- 
fication." 

Cereal  Che?r.istry,  ^'ay,  19U3,  Tol.XX,  I0.3,  page  329,  "The  ^^nganese  Content 
of  Bread  and  Vfheat  Prodi.-'cts" ,  by  Eoffman  and  Dalby  o^  "^'"ard  Bakini?; 
Co.,  "I.Y.C.,:    "I'snganese  and  ash  are  closely  related  factors*  A 
manganese  determination  on  enriched  bread  is  often  useful  in  jude- 
in.p;  the  type  and  grade  of  flour  used  in  its  tranuf acture .  Wh.ola 
wheat  flours  average  35-Uo  raicrograms  of  manganese  per  gram,  whereas 
standard  patent  flours  average  about  4  m.iorogramjs  per  gram." 

The  Jovirnal  of  Innutrition,  October  ll,'l9i4-3  (5B9.6,  J82),  "So?ne  T^osults  of 
Feeding  Rats  a  Human  Diet  ^w  in  Thiamine  and  I'ibof lavin" ,  by 
Hlggins,  Fason  and  Gatz  (Fayo  Foundation),  pa-re  3h7 '    '^^ive  diets 
differing  from  one  another  only  in  the  flours  from  wh?ch  the  bread 
component  was  made,  were  prepared.    Supplementations  of  patert 
white  flour  with  thiamine,  riboflavin  and  niacin,  while  improving 
the  grovrfch  rate  of  the  rats,  were  not  adequate  to  secure  weights 
attained  by  animals  eating  the  diet  that  contained  whole  wheat 
flour.     .     «     .    Fortification  of  the  flour  used  in  the  bread 
ccmponerit  of  the  low  thiamine -low  riboflavin  human  diets  with 
thiamine,  riboflavin  and  niacin  in  the  am.ounts  proved  inadequate  to 
promote  satisfactory  growth  or  to  prevent  pathologic  changes  in  th« 
livers,  thyroids  and  pituitary  glands  of  7rtiite  rets." 
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CEHEAIS:    Whole,  Prooessed,  Enriched 


"EllEICHI.ETfT",  Nutritional  Need  for: 

Annual  Revie-w  of  Bioohemistry,  Stanford  University  Press,  Vol.12,  19U3 

(361  An?  V.  12), page  32U:    ** Studies  of  the  thiainln  content  of  the 
averac;e  American  diet  have  re-ealed  that  before  the  advent  of 
enricher'  bread  It  contained  about  0«8  mf, «  per  2500  oal.  Enrich- 
ment of  all  floxu*  and  bread  would  raise  this  value  to  1.5  ^g. 
Lean  pork,  bread,  and  milk  are  the  principal  contributors  of  thiamin 
to  the  diet."     From:  Lane,  R.  L.,  Jolmson,  E.,  and  Williams,  R.  R., 
Journal  of  Nutrition  23 ,  " 6 15 -2Il"  ( I9I42 ) . 

" One  the  basis  of  extended  studies  on  induced  thiamin  deficiency  in 
human  beinp:s,  the  mininal  requiremeat  is  set  at  0.55  ^»  P®**  2^00 
cal.  and  for  maintenance  of  efficiency  1.25  tn  I.5  mg.  From: 
Tifilliams,  R.  D.,  Ivfeson,  Ii.  L.,  Smith,  B.  F.,  and  Wilder,  R.  M,, 
Arch,  Internal  ?%d.,  69,  721-38  (I9^.j2). 

Nutrition  Reviews,  T-^e  Nutrition  Foundation,  Inc.,  Chrysler  Building;, 

F«Y.C.,  April,  19l^3»  6  pap-e  175*  "intestinal  orcanis-^s  isolated 

from,  man  have  been  shown  to  s:\mthesize  thiam3.ne,  riboflavin,  niacini, 

and  biotin  ( |[tJt_r i t i on  Reviews  1,  )-\  (l9l|2))." 

Nutrition  Reviews,  The  %tr1tion  Foundatior,  Inc.,  Chrysler  Bldg.,  N.Y.C, 
Dec.  19^2,  2,  pa^e  59  J  "Yet  riutrit ionlsts  lonf  have  pointed  out  the 
superior  nutritive  value  0^  whole  wheat  as  compared  to  its  milling 
products,  particularly  patent  flour.    According  to  reports  in  the 
IHerature,  average  whole  wheat  flour--from  hard  winter  wheat- 
provides  in  each  100  g.  about  0.IL5  thiamine,  0.25  mg.  of 
riboflavin,  6.0  mg.  of  nicotinic  acid,  53  calcium.,  and  3«9 
mg.  of  iron.    An  equal  amo\xnt  of  white  flour  on  the  other  hanr!  provides 
about  0.05  m„^«  of  thiamine.    O.OI4.  mg.  of  riboflavin  0.8  mg.  of  nicotinic 
ac5d,  16  mg.  of  oalciujn,  and  1.0  mg.  of  iron." 

Sherman,  H.  C,  and  Cnjjgtance  S.  Pearson,  ^'odern  Bread,  I'.%oMilla"i  Co.,  19^42, 

(389.1  Sh5M),  page;i4.5:  "Stone-grormd  wheat  flour  "of  our  grandparents" 
is  estimatec^  to  have  contained  about  60  percent  of  the  thiamin  in  the 
wheat.    In  contrast,  the  white  flour  nroduced  by  the  roller  process 
is  reported  to  contain  only  6  to  I6  percent.    IV^o  longer  are  we  justi- 
fied in  ignoring  this  difference  on  the  assumption  that,  in  the 
diversified  diets  of  this  country,  enough  thiamin  will  always  be 
supplied  from  other  sources." 

The  Journal  of  !Tutrltion,  October  11,  19l!.3  (  389.8,  J82),  "Studies  of  the 

Averarfe  American  Diet",  by  Choldelin  and  Williams  (Univ.  of  Texas), 
page  Llji  "The  rTooflavin,  nicotinic  acid  and  pantothenic  acid  contents 
of  the  average  Ai^erican  diet,  such,  as  %vas  consumed  by  the  middle  two- 
thirds  or  thjree -fourths  of  the  population  prior  to  the  use  of  enriched 
bread  and  flour,  are  approximately  l.Ii.  mg.,  11  mg,  and  h»9 
respectively,  per  25OO  calories.    These  values  are  appreciably  lower 
than  the  most  generally  supposed  daily  requirements.  .  .  Enrichment  of 
bread  and  flour  to  m^et  prevailing  standards  increases  the  level  of 
riboflavin,  12?^  to  1.6  mg.j  that  of  nicotinic  acid,  53'^  to  1?  mg. 
The  principal  contributors  of  these  vitamins  to  ordinary  diets  are  as 
follows  in  the  order  of  thei^  importance:  for  riboflavin,  milk,  white 
bread,  eggs,  potatoes  and  liver;  for  nicotinic  ac?d,  beef,  ''ean  pork, 
fish,  white  bread  and  potatoes;  for  pantothenic  acid,  white  bread, 
milk,  eggs,  and  potatoes." 
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CEREALS;    Yfbole,  IVcoessed,  Enriched 
"EIJEICIIMEl^f ,  nutritional  Tfeed  fort 

Wilder,  Russell  "      Chief,  'Civilian  Food    Requirements  Branoh,  F.D.A., 
War  Food  Administration,  Washingtor.,  D,  C,  July  21,  19U3  ^ 
"'/1-ieat  for  several  7/ears  has  contributed  approsiiinately  one-fourth 
of  the  calories  of  the  averapie  diet  of  the  oivilian  population 
of  the  'Jnited  --tates."  "V^iite  flour  constitutef;  ^noro  than  95/9 
of  the  milled  w^eat  Droduots  used  in  the  human  diet."  ""T/hite 
flouj^  is  deprived,  by  the  nature  of  its  nianufacture,  of  from  80 
to  90  percent  of  the  'nicro-nu.trierts  th'5:aTri5ne,  niacin,  &vA  iron 
contained  in  the  wl^eat  from  wViich  it  Is  Trade." 

TTilder,  Russell  F.,  Jan.,  19ii3,  V^tainin  B-^  (Thiamine),  Ann.als  of  the 

American  Acadei^y  of  Political  and  ""Social  Science,  225,  (2^>0.9  kndh) » 
page  29:    "'"^'iiliite  patent  florur  retains  l-'ttle  Tr.ore  than  a  tenth 
of  the  thiamine  5.n  wheat?  and  bread  makes  up  a  sizable  fraction 
of  the  averap-e  diet."    "Bas^npr  calculations  on  the  d isanpearance 
of  food  products  of  hurrian  consumpfcion  in  the  TTnited  States,  Lane 
and  co-workers  •1'  conclude  that  the  total  nrovision  of  thiaiJiine 
does  not  exceed  an  avere|?;e  of  0.32  mr.  per  1,000  calories.  This 
figure  equals  that  defined  by  the  "f^nited  States  Food  and  Drug 
AdTTiinistrat 3on  as  the  minimal  dialy    adult  req\j5.rement  necessary 
to  prevent  actual  disease.     The  mini-mal  dailjr  requirerTsnt  to 
prevent  biochemical  abnoririalityj  as  determined  hj  WilliaTns  and 
co-vrorkers,  is  0.14.5  mg«  per  1,000  calories.    The  allowance  re- 
coiTETiended  ty  the  Food  and  Wutrntion  Board  of  the  Fational  Research 
Council  is  0«6  inp  per  1,000  calories.    If  the  average  person 
receives  only  0.32  mf^»  per  1,000  calories,  it  should  be  obvious 
that  millions  of  our  population  are  s\jffering  from  actual  deficiency 
disease  and  that  relatively  few  diets  provide  enough  thiairlne  for 
full  health  and  eff ic3.ency«" 

Batchelder,  Esther  L. ,  Jan.  19U3*  Riboflavin,  Ar:nals  of  the  American  Academy 
of  apolitical  and  ^ocial  Science,  225,  (280.9  Am.3,!4.),  pa^G  32: 
"Reports  of  widesnread  occurance  of  riboflavin  deficiency  disease, 
diagnosed  by  qualified  observers,  indicates  that  the  diet  of  many 
Americans  is  too  low  in  this  factor.    L^ilk,  liver,  ld.dney,  and 
eggs  are  frererally  recognized  as  dependable  soiuroes  of  this  factor, 
"t'^ole  -  grain  cereals  are  not  vary  rich  on  a  ^Teight  basis,  butjif 
used  instead  of  re?ined  products,  can  appreciably  increase  the 
intake  of  this  -witamin." 

Elvehjem,  C.C,  Jan.,  19U3i  ."The  Mewer  ^'bribers  of  Vitamin  B  Complex," 

Annals  of  the  American  Academy  of  Political  and  '^ocial  Science, 
225,  (2BO.9  Ain3i-|.)  page  33'    "-'^atj  r^il?':,  x'-e^^ctables ,  and  cereals 
are  all  pood  sources  of  pyri'^oxine  and  pantothenic  acid,  and  less 
than  one-half  of  the  original  amount  o^  these  factors  present  in 
the  whole  cereals  is  lost  during'  milliner,  in  contrast  to  a  loss  of 
90  percent  for  thiamine  and  niacin." 

♦R.Lolene,  Elizabeth  Joh-nson,  and  R.R.Williams,  "Stijdiss  of  the  Average 

Airerican  Diet.  I.    Thiamine  Content",  Journal  of  '^lutrition,  23:  613-2U, 

J\ixie  1911.3  • 
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CEHEAIS:    Whole,  Processe-^,  Enriched 
EMRICnL'K-'T  OF  FlDWt  How: 

Wilder,  -Russell  I      Cbie:?,  Civilian  Food  RequireTnerts  Brarch,  F.D.A.jWar 
Pood  Adn.,  V^ashJjicton,  July  2],  19^1-3:    "Provision  of 

sat  is  factor-'^  quantities  of  thiamine,  niacin,  rihof  lavin,  and  iron 
by  vinder-nillinf::  wheat  or  by  additions  to  white  floiTr  of  so^/heans, 
cottonseed  or  other  ler^unes,  in  t>'e  quantities  nece?sary  to  provide 
the  reqT:inred  ariounts  of  these  nutritionaJ  factors,  yields  flours 
that  are  less  satisfactory  for  many  purposes  froin  the  standpoj.nt  of 
coolrinr  qnajity,  apncarance  arc"  taste.    Snch  flours  encounter  consuroer 
resistarco.    And  if  consumer  preference  for  7rhite  floTir  is  ignored, 
there  is  reason  to  err^ct  that  Trheat  -will  be  consumed  less  freely 
with  resnltinp;  lor.-erinp;  of  the  intal'e  of  calories.     This    would  lead 
to  loss  of  we-'f'ht  and  loss  of  strer.frfch." 

F.D.A.,  '7sr  Food  Adr^.,  Abstract  of  Proposed  Food  '"istrj^bution  CVder  Requiring 
Enrichment  of  All  tvhite  Farlly  Flour,  July  2,  19135     !•    Fr  oris  ions; 
Excerrb  as '  hereinaj'i:er  indicatsd,  no  miller,  blender  or  other  person 
who  manufactures  or  r^repares  wh5.te  flour  for  sale  for  huinan  consump- 
tion may  sell  or  deliver  the  same  unless  it  conforms  to  the  amendM 
definition  of  "Enriched  Flour"  contained  in  the  proposal  under  the 
Federal  Food,  Prup;,  and  Cosm.etic  Act,  published  in  the  Federal  Rejriigter 
of  June  5*  19^3 »  pages  751^  -  7?l'f'«     ^"The  amended  definition  describes 
enriched  white  flour  as  contai.nin.f:  in  each  rioiind  not  less  than  2»C 
milligrams  of  thiamdre,  1.2  7nillig;rams  of  riboflavin,  l6  m.illir;ra5is 
of  niacin  of  niacin©  amide,  and  13  m-illif'iraTris  of  iron.    Calcium,  and 
vitamin      rem-an.n  optional  inj^redients  as  heretofore.)* 

Federal  Register,  June  5»  ^-9'-!3*  Food  and  Brug  Admi-ni^^trat i on,  F.S.A.,  Enriched 
Flours  and  Faring,  Amendments  to  Definitions  and  Standards  of  Identitir. 
"Tl'.    Ti^e  "ollcwinf;  are  reasonable  limits,  expressed  as  millii^rams  per 
pound,  for  thiamine,  niacin,  and  iron  as  reqiiired  inrredients  in 
enriched  flour,  enriched  bromated  flour,  and  enriched  self-ri sinjr, 
flour.     Thiamir^e,  2.0  to  2.5j  Fiacin,  16.0  to  20.0;  Tron,  1^.0  to  I6.5. 
A  reasonable  i^aTimum.  limit  for  riboflavin  as  a  required  ingredient  in 
enriched  flour,  enriched  bromjited  flour,  and  enriched  self-risini'; 
■•^lour  is  1«5  milligram??  per  pound.    A  reasonable  m-aTimum  limit  for 
cdlciiim  as  an  optional  inp:redient  in  enriched  flour  and  enriched 
bromated  flour  is  625  milligrams  per  pound,  and  reasonable  miniTnum 
and  mximum  limits  for  calcium  as  a  required  ingredient  in  enjriohed 
self-  risinr  flour  are,  respectively,  500  and  I5OO  millip:rams  ner  pound. 

Transcripb  of  Discussion  on  "Enriched"  Bread  and  Flour,  held  at  the  National 
Conference  of  American  Bakers  end  iallers  in  Chicao-c,  111.,  T'feroh  5, 
I9I4.I;  Or.  Bgilev:    "it  is  my  understand  in? .  although  this  should  be 
checked  by  Coxmsel,  that  bread  made  with  materials  such  as  soy  bean 
flour  is  not  covere-^  by  the  definition  of  "Wnriched  Bread'',  and  there- 
fore is  s om.eTi\'"hat  outside  of  the  gieneral  tenor  of  this  particular  con- 
ference.   I  assume  that  if  ^uoh  "^road  became  sufficiently  coimnon,  a 
special  standard  mdght  be  derfsed  to  fit  the  situation,  'but  it  is  my 
opinion  at  the  moment  that  the  definition  of  "Enriched  Bread."  does  not 
cover  a  mixture  of  flour  and  soy  bean  flour.    I  would  be  glad  to 
have  the  council  check  that.**         (page  7) 
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CEREALS;    ^/hola,  rrocsssed,  Bnricb-ed 


SliTilCHiEHT  OF  FLOFR,  How: 


Food  Fiold  Reporter,  October  h,  19i!-3»  "Urge  to  kllcvr  Boy  in  WMte  Broad**,, 
pafe  211,  Cedar  Ttapids,    lovm — "At  the  War  Pood  Administration's 
request,  the  soybean  industry  has  increased  its  soy  flour  produc- 
ing capacity  to  1,750,000,000  pounds.    Yicru  in  view  of  the  reoent 
Food  and  l^u?',  Administration's  proposal  to  bar  the  use  of  soy 
flour  (except  up  to  one-half  of  1^  as  a  bleach5_ng  agent)  in 
'ei-iriGhed  iwhito  bread",  the  industry  faels  that  at  worst,  it  has 
been  double-crossed,  and  that  at  best  it  is  confused.  Secretary 
George       Strayer,  Hudson,  la.,  in  his  report  to  the  recant 
Ajiericau  Soybean  Association's  war  conference  here  sa^d  that  the 
association  Tfill  fight  to  chanee  this  view." 

Food  Field  Reporter,  October  18,  19U3»  pa,^e  32,  "Bread  Standards  Would  not 
Outlaw  Soy  Flour",  '^J'ashinoiton :    "^here  is  nothing  in  the  receritly 
propose'!  bread  standards  to  outlaiw  the  substantial  use  of  soy  flour 
In  special  bread  fcrmulas,  W.  G.  Campbell,  cctmrdssioner  of  foods 
and  drups,  recently  stated  in  a  letter  to  George  M.  Strayer, 
secretary  of  the  American  •'•'cybear  Association.    However,  the 
administration  felt  that  the  addition  of  inerely  3f°  of  so^r  flour  to 
breed— the  highest  percentage  proposed  by  any  witness  at  th_s  bread 
hearing — would  not  be  a  significant  nutritional  contribution,  it 
was  explained. 


J.  ■„  ^  J.  <\j  _ 


36 


C3RSALS:    ?fholej  Procassed,  Cririched 


"ElffilCaEJIT"  ,  Defrayir./r  Cost  Of: 

Transcript  of    iscussion,  or.  "Bnriohed"  Bread,  hold  by  Arnerioan  Bakers 

and  fillers  in  Chicago,  111.,  ^arch  5*  19Ul»  pa^^e  12;  ^fir,  Harold 
T''est  ('""'Onsiainers  Oonferenoe):    "I  bhinlc  you  mif-ht  thinlr,  as  con- 
sumers, whTch  way  ycu  think  -w^wld  "be  the  "best  Tsray  to  brin^'^  that 
out  for  the  masses,  because  those  of  us  xrho  went  to  help  in  this 
protra^,  I  be  lie-re,  are  thiriVint  in  terns  of  the  inaGseg,  not  in 
terms  of  the  few.    I.  personally  do  not  expect  that  any  baker  will 
oharjre  a  r>remi.iim  for  the  enriched  loaf,    -^-^ter  all,  it  is  only  a 
question  of  kO  certs  a  barrel  on  flour  and\f^riT;ictu.ates  fromtiaie 
to  t^TTiQ  that  'nuch,  at  any  rate,  and  it  i^ill  ^ust  kind  of  go  in  the 
general  cost  and  ".^hen  the  cost  gets  high,  somebody  ■vrlll  put  tha 
price  v.p  and  somebody  else  vrill  follc-v;  a^.d  when  ?t  goes  dovm, 
somebody  will  cut  and  others  •will  follow.** 

page  12  (Regular  Conference)?    Chairrnan  Williaiiis:    **There  is 
another  part  of  that  s©t:G  Question,  which.  I  vrill  try  to  ans'wer 
rtyself,  and  perhaps  ""r*  Faker  ^rill  want  to  join  3r.«    Wh.y  concenl 
the  fact  from  the  nub  lie  that  enrichment  inTolires  extra  oosf  T 
don't  believG  anybody  ha?  tried  to  concesl  that  fact.     I  have  seen 
some  a'-'vertising  to  the  effect  that  "'we  have  extra  value  at  the 
same  price;  we  are  giving  extra  value  at  the  same  price."  Faker, 
Vice  Pres.  of  the  ''illers  National  Federation:    "I  think  I  agree 
with  you  thoroughly.     Of  course  there  are  added  costs,  but  the 
general  emr^hesis  is  to  get  this  new  type  of  food  to  the  people  who 
nee;-  it  most,  and  that  is  the  people  in  the  lo7>r  income  groups,  and, 
naturally,  the  effort  will  be  made  to  keep  the  cost  dovm." 

page  6  (ConsuT^rs  Division);    Tr.  fitchell.  Nutrition  Consultant 
to  the  Coordinator  on  Health  Problems:      In  some  certain  localities 
specially  milled  products  have  been  made  into  breads  that  were  selling 
at  a  tremendous  prem.ium  and  that  question  has  come  up  recently,  "is 
this  to  sell  at  twice  the  price  of  ordinary  bread?"    and  I  have 
assured  them  that  if  there  was  any  increase,  it  would  be  very,  very 
slight,  a  m.atter  of  a  cent,  perhaps.    But  there  is  that  fear  that  it 
is  going  to  be  sold  at  a  high.  premiiMi  which,  of  course,  would  defeat 
its  purpose  ?or  the  low  income  group." 

page  6  (Consumers  Division);  Frs.  Clara  G-.  Snyder,  ••director  of 
Poods  and  i'-utrition  of  the  Wheat  -'lour  Institute:    "I  would  like  to 
ask  an  opinion  of  I'rs.  Leavens.    TVr.  leavens,  suppose  we  said  we 
didn't  y.v.a?r  Yfhat  the  price  of  this  bread  would  be,  whether  it  would 
have  to  be  advanced  or  not,  but  suppose  the  bread  did  have  to  cost 
the  consitmer  a  cent  a  loaf  more.    7?hat  effect  do  you  think  that 
might  have  on  Frs .  Eomema^-er's  interest  in  this  bread?      "f.'&'s.  Leavens: 
"I  think  it  might  reduce  the  consimption  of  bread.    E  don't  kn,ow  fof 
a  certainly,  of  course,  but  the  effect  of  increasing  the  price  of 
mdlk,  for  instenoe,  has  certainly  had  an  effect,    "^ven  an  increase 
of  one  cent  a  quart  has  reducea  the  consumption  of  milk.  Whether 
the  two  can  be  compared,  I  cannot  say." 
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CI:]l^-5AL8;    'Jliol9j  Pi'ocessed,  'Snriohed 
"EliRICIIMENT" ,  Defraying  Cost  of: 

Bakers'  "heklj,  Ootober  1|,  19U3#  "Enriched  Flour  Cost  Cgiling"  (page  33)  s 
As  reported  previously  in  our  pa^^es,  the  new  and  higher  levels 
of  enrnobmsnt  for  flour  labeled  '  exiriched"  becana  effective  on 
October  1st.    The  Office  of  Price  Administration  has  taken  cog- 
nizance, and  hss  issued  amendment  8  to  MER  296  which  permits 
millers  and  blenders  of  enriched  flour  to  charge  an  additional 
7  oents  per  hundredweight  over  the  present  premium  of  10  cants 
per  hundred -"weight  over  ceiling    prices  for  the  un-enriched  flour* 
For  the  new  and  higher  levels  of  enrichment,  the  total  addition 
to  the  ceiling  price  after  October  1st  is  therefore  17  cents  per 
hundred-wei,"-ht  or  3h  cents  per    barrel"  of  200  lbs«" 
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,        ,fr«ct  of  i  eevening  .<\j;;f»r.ts  on  ^uirients  oft 

!  ermer.,  [  .       and  Peerson,  Cor.stance         ''-  cdem    read.  The  I'ac!  illan 

:o-TjRny,  V,  Y«  C,  1942,  (389.1    Sh5K),  j,©;:©  50i     "Acoordin(^  to 
a  r  .:'-;c  rt  ir\  the  Lancet  for  i^«';;"U8t  S,  194C,  the  joint  oo^itr  itte»3 
of  the  lister  Tnetitute  and  th©  .'edioal  r-esoarch  Coimeil 
recoarmer.ded:  2.     ITiet  there  be  no  trep.trocrxt  of  flour  t^lth  oxidising 
aronts  or  other  forei^  substance  -whioh  .  ay       suspected  of  injuring 
its  r.utritiv«  value,  4.      hp.t  the  use  of  bakin.^  powders  disaotirRr.ed 
boc£5.U5o  of  the  dar:  or  t  r  t  they  rtay  iricrense  the  loss  of  thiarain 
in  the  bakin^:  process.    Finoke  and  litti©  (ir41)  four.d  that  the 
heating  necessary  to  cook  •whoat-r^mi  ir^uffins  had  ic  itself  no 
»easurable  effect  upor  their  thiaisii";  cor.tsrit,  but  that  this  was 
dfciir.ished  about  26  per  cent  when  b&kin;   po^^'der  Twas  used." 
Mtatrition  ilvisioa  of  the  Office  of  the  Federal  Coordirator  of  Health, 

i^'elfare,  and  Related  T'efense  Activities,  20      -"-'-'.or-S  on  ?'r>riohed 
Eread,  1S41,  (175.S  1154) t    "C.    About  iioda  ing  iWior?  Use 

as  usual  but  use  soda  sparlat;',ly  as  it  tends  to  destroy  vitamins." 
■  ary  b-fc-arta,  ^.he  Foimdat  ions  of  ivutr ition ,  rh©  a'acj^lllaii  Joir.pany, 

?v".  T,  C,  1038,  ;>B;Q"£YOt     Topic  crdisoueeion  ia  VitaalR  3  (^x)  

"Other  Icsaes  in  cooking  which  have  not  been  mentioned  above  are 
losses  due  to  dissolving  iri  tester      ich  is  thrcTm  away  and  the 
addition  of  soda,  '^>'>ich  increases  the  rate  at  v;hich  the  Tltrimin 
is  destroyed.** 

Shenssn,  K.  C. ,  and  Lanford,  '.-fcrolirje  S  . ,  Essentials  of  /utritioR,  :  rc:  illan 
Coiapany,     .  Y.  C. ,  1945,  paf^e  214V    '^In  an  invostiVaticn  of  \*heRt 
ir,era  muffins,  it  was  fo\jnd  that  there  wjis  no  cooking  loss  of  measur- 
abl©  degree  linless  soda         used,  hut  ivlth  the  uso  of  soda  there  ■m.s 
a  lc88  of  26  p®r  cent  of  the  orif'inal  e^iount  of  thisirin.     (r'or  tl-ve 
full  account,  see  Finoke  and  l  ittle  (1941 )  in  the  list  of  £ug;.*ested 
P.eadinr:  belc^w,  which  list  also  f;;ivee  references  to  other  losses 
in  cookiri{^.)" 

parte  212:  '  ■    ^   ,  Titaiain  C,  is  (other  conditions  being 

equal)  distinc         .       .;.j1o  in  a  laoderatelv  a  cid  "khan  in  a 
correspond iHi^ly  alkaline  solution." 
il:iar,3S,  J^.obert  I:.,  and  Ton       Splea,  v":"         Bx  arid  Its  I  se  in  odioine, 
Jao-  iilan  Co.,  K.  Y.  C,  lSZB~'~~'T.STt     "In  bfikin-  pov/der  breaa 
a  substantial  fraction  of  the  thiamin  v/as  found  to  be  destroyed. 
';.hia  ©an  be  correctod  by  r  the  dou.'r.h  acid." 

Nutrition  Reviews,   The  '  vtrition  :        inc.,  l^H^i^'^sler  Bldi';.,  :..  Y.  C. , 

Jan.,  1945,  3,  pap;©  88 1  "Acidity  favored  retention  of  thianin  and 
alkalinity  '•instened  de  '  -  ion.  Optijr.lKi  retention  of  thiamin  taay 
be  predicated  if  the  .  not  becone   ;reater  than  7,1  to  7.2 

during  the  baking  process." 
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;    Tshda,  Frooessed,  nriohed 

F^'vD,  effect  of  ^  °sven"3r>'-     'ftrits  ov-  Nt-tr5orts  of; 

Transcript  ol'      sous  si  or  on  "^.nriohed"  dr-ad  held  by  /nerioRrt  ''U'-kers  and 
J-'illere  in  wliica  .o.  111,,  '  aroh  5,  1941,  par^e  9j  ir,  Bailoy: 
"'fhiamin,  for  example,  is  .setiBitiTe  to  alkali*  and  is  destroyad 
or  iraotivntad  in  ftn  alkaline  nwdium.     Ilierefore,  It  bsoon.es 
incre68?.nrly  r  pcrtant  to  control  the  level  of  acj<!lt|y,  relative 
acidity,  or,  as  the  ohflnist  orIIo  it,  the  pH,  and  it  is  deemed 
desirable  to  >:eep  the  pH  in  the  ran^*©  of  ^-het  is  sc.**  etijt«es  referred 
to  as  absolute  neutrality,  or  7,  or  even  slirhtly  on  the  acid  side 
of  that  levol.    I  ortticately ,  ir:  baking  yeost-lervened  bread,  the 
dou~h  ar?d  also  the  brrmd  itself  is  ccxBsionly  defl?  itely  on  the 
P'^^d  ?  ' jt r^  1 '  t'*' ♦ 

'iho  JcViriiel  '  1 1 i or ,  i-.u  -ast  10,  194S,  Vol,  26,  !':o,  2,  pfig®  123, 

'*iji  :  of    ho3e    h^sat  and  --.hite  Breads  in  the  Hi©»an  Jtamach", 

by  Rostorfer,  Kochakian,  and  ,"urliu  (151:11  v.  of  Rochester )i  *'lhe 
pe*?}  ed-T?heat.  bread  baked  Tp/ith  Mf'h-vlta3T?.in  yenst  ii-nc'erf^oes  •"astric 
proteolytic  dij-restion  IS^l'  faster  their  ivhen  the  bref-d  js  baked 
with  ordi]iary  baker's  yeast;  the  free  euf?.ar  formation  under  the 
ar2^'-lol;i'tio  aotion  of  srdi^  in  11*^  faster." 
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CEREALS;    Whole,  Prooessed,  Enrjohed 


BREAD,  Effect  of  Baking  Heat  on  Nutrients  of: 

Wilder,  Russell  Chief,  Civilian  Food  Require^nents  Branch,  F.D.A., 

War  Food  Adm.,  Washington,  D.C.,  July  21,  19U3 :    "The  nutrients 
added  ir  enrichment,  except  in  the  case  of  thiamine,  are  stable 
and  not  lost  in  baking,    ^he  loss  of  thiamine  in  baking  bread  is 
of  minor  importance— about  15^.    Similar  loss  of  thiamine  occurs 
in  baking  whole -wheat  flour.    The  loss  in  baking  soda  biscuits 
and  crackers  or  in  making  toast  rarely  exceeds  30^— the  proportion 
of  floTor  used  for  such  rroducts  is  relatively  small." 

Food  and  T'utrition  Board,  National  Research  Council,  Washington,  D.C.,  May 
12,  19i4.5,  Tables  of  Vitamin  Losses  in  Cooking  Foods;" 

Thiamine, ^loss       Ribof  lavin,5&loss       Niacin, ^loss 
Bread  10-15  0  10 

Grain  Products    0-10  0  Negligible" 

Sherman,  F.  C.,  and  Pearson,  Constance  S.,  I'^bdern  Bread,  I%cMillan  Co.,"^«Y.C«, 
19h2,  (3B9.1  Sh5M),  page  50:    "Fincke  and  Little  iighl)  found  that 
the  heating  necessary  to  cook  wheat -germ  muffins  had  in  itself  no 
measurable  effect  upon  their  thiamin  content  but  that  this  was 
diminished  about  26  percent  when  baking  powder  was  used." 

Sherman,  E.  C.,  and  Uinford,  Caroline  S,,  Essentials  of  Nutrition,  iiaoMillan 
Company,  H.Y.C.,  19Il3,  page  213:    "Baking  losses  as  reported  are 
now  known  to  have  been  above  the  truth  in  some  cases,  because  some 
of  the  methods  used  for  determination  of  thiamin  do  not  reveal  the 
whole  am.oimt  present  in  the  baked  product.    In  a  special  study  made 
by  the  Food  and  Drug  Administration  and  reported  in  the  official 
hearings  upon  the  proposed  new  standards  for  bread,  the  baking  losses 
ranged  from,  too  little  to  meas\are,  up  to  about  15  percent  as  a  maximum^ 
and  averaged  less  than  one  tenth  of  the  thiamin  originally  present  in 
the  dough  from,  which  the  bread  was  m^de. 

In  an  investigation  of  wheat  germ  muffins,  it  was  found  that 
there  was  no  cooking  loss  of  measurable  degree  unless  soda  was  used,."^ 
page  212:  "Like  other  thermolabile  substances  thiamin  is  more  stable 
to  heating  in  a  dry  state  than  in  solution. 

Nutrition  Reviews,  The  Nutr.  Foundation,  Inc.,  Chrysler  Building,  N.Y.c, 
Jan.  19U3»  3*  page  87s    "Assays  were  conducted  by  Schultz  and 
associates  (Schultz,  Atkin,  and  Frey,  Cereal  Chemistry  19,  532,  19U^) 
on  doughs  and  baked  breads  and  the  baking  time  varied  by  ten  minute 
increments,  from,  ten  m.inutes  (under-baked)  to  forty  minutes  (overbaked) 
in  a  rotary  hearth  oven  at  UlO°  F.    Studies  were  made  of  the  crust, 
the  intermost  crumb,  and  the  intermediate  crumb  zone. 

"Experimental  breads  consisted  of  enriched  white  bread  containing 
added  crystalline  thiamine  hydrochloride,  enriched  white  bread  con- 
taining   high  vitamin       yeast",  and  whole-wheat  bread.    All  these 
were  1  pound  loaves.    Thiamine  assays  were  conducted  on  doughs  and 
finished  baked  breads. 

"it  was  concluded  that  the  stability  of  thiamine  was  not  affected 
by  its  source.    All  sources  of  thiamne,  during  the  normal  bake, 
showed  a  loss  of  about  20  percent.    Time  of  baking  markedly  influenced 
thiamine  destruction.    For  example,  the  losses  during  baking  for  ten 
to  forty  minutes  can  be  stimmarized  as  follows:    White  bread  plus 
thiamine  hydroxide,  3  to  33  percent;  whole  wheat  bread,  2  to  33  per- 
cent, and  white  bread  plus  high  vit.B,  yeast,  6  to  32  percent.  White 
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CEREAI3;    Whole,  Rrooessed,  Enriched 

BREAD,  Effect  of  Baking  Heat  on  Nutrients  of:  (continued) 

bread  made  by  ooT^meroial  methods  showed  losses  which  varied  from  21  to  26 

percent,  which  is  in  close  agreement  with  the  losses  in  experimental 
breads  baked  for  thirty  minutes.  As  would  be  expected,  the  greatest 
losses  occurred  in  the  crust  of  all  bread. 

"in  the  study  by  Jfelniok  and  associates  (Am.  Baker,  October  (l9l|.l)) 
it  was  found  that  commercial  nonenriched  white  bread  contains  on  the 
average  0.35  W-*  of  thiamine  per  pound.     •  •     .  •  "The  average  loss 
of  thiamine  in  the  tests  conducted  on  a  commercial  scale  was  16 
percent." 

"Destruction  of  thiamin  varied  from.  15  to  30  percent.    Thin  crusty 
biscuits  showed  greater  thiam3.ne  destruction  than  thick  biscuits. 

Nutrition  Reviews,  The  Nutrition  Foundation,  Inc.,  Chrysler  Building,  >T.Y«C., 
1,  19l]P-,  page  3s    "in  view  of  the  fact  that  niacin  is  the  most  stable 
vitam-in  known,  the  losses  reported  in  cooking  are  surprisingly  large, 
■■^om  one-third  to  one-half  is  lost  in  steam.ing,  frying,  or  roasting 
and  about  60  percent  in  baking.    No  explanation  seems  adequate  to 
aoootmt  for  these  large  losses  and  they  should  be  accepted  with 
reservation  imtil  more  data  are  available.    If  typical  of  cookery 
practice,  losses  of  this  magnitude  will  occasion  great  concern  and 
a  vast  amount  of  recalculation  of  intake  values." 

Report  of  Food  Research  Laboratories,  Inc.,  llL.  E.  52  St.,  Kew  ^ork  City,  Aug. 
12,  19hl»  page  1:    "The  greater  destruction  of  thiamine  in  the  crust 
was  confirmed.    The  bottom  crust  of  a  hearth-baked  bread  showed  more 
than  twice  the  loss  of  thiamine  as  the  top  crust." 

page  h'    "Tests  were  conducted  t6  determine  the  paj*tition  of 
thiamine  between  crust  and  crumb 'of  the  bread.    For  this  purpose  a 
hearth-baked    pxampernickel"  bread  was  used,  since  it  has  a  particularly 
heavy  crust  both  on  top  and  bottom.    The  thiamine  loss  in  the  top  and 
bottom  crust  are  based  upon  the  thiamine  lvalue  of  the  crumb.  The 
bottom  crust  contained  3U^  less  thiamine,  the  top  crust  13%  less 
thiamine  than  the  crumb  after  corrections  had  been  made,  so  that  the 
comparisons  could  be  draiim  with  materials  of  the  same  moistiare  content." 

page  3'    "The  final  tests  were  conducted  on  basal  and  enriched 
breads  baked  under  laboratory  conditions  under  strict  supervision  with 
analyses  conducted  upon  the  enrichjnent  ingredients.    In  these  tests 
the  thiam.ine  loss  varied  from  6%  to  265^  with  the  average  loss  being 

13%»    This  is  in  agreement  with  the  average  loss  noted  in  tests 
conducted  with  the  commercially  baked  loaves.    T!ie  stability  of  the 
vitamin  occurring  naturally  as  phosphorylated  thiamine  (for  the  m.ost 
part)  in  enriched  yeast  and  as  synthetic  free  thiamine  in  the  tablet 
was  fotmd  to  be  ar>proximately  the  same  when  used  to  enrich  these 
breads." 
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CER3ALS:    Wholo,  Processacl,  Brriched 


BREAD,  Effeot  of  Baking  Heat  on  Nutrients  of: 

Report  by  the  Food  Researoh  Laboratories,  Inc.,         E.  52  St.,  I^T.Y.C 19li.l» 

Table  III: 

"  lABORATORY  TESTS  TO  DETERMIJE  THIA^UE 
LOSS  Dmim  BAiaiTG 
Air  "Dried  Sa^nples        Thiamine  Content      Thiamine  'destroyed  by 

I.  TJ.  Per  Lb.  Baking,  percent 


Basal  bread  11? 

Enriched  bread  Ij.65 

Enriched  bread  3^^! 

iinriched  bread  i}23 

Enriched  bread  555 

Y/hole  Wheat  bread  656 


|wit.b  yeast 

I- 


xac.  tablet 


26 

15 
21 

9 
18 
6 


The  Journal  of  Mr  it  ion,  June  10,  19h3f  "The  Contribution  of  J^on-Pat 
Solids  to  the  Hutritive  Value  of  Wheat  Breads",  by  Mitoholl, 
Hamilton,  and    Shields  (Univ.  of  111.),  pa^'e  60I,  "The  baking 
of  bread  by  a  ooaHiseroial  method  leads  to  inconsiderable  de- 
struction of  thiamne  iii  the  dough  and  to  inappreciable  de- 
struction of  riboflavin." 


icfot»  en'T 


CEREALS  t    TThole,  Processed,  Enriched 
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BREAD,  Effect  of  Toasting  on  Nutrients  of: 

Booher,  Hartzler,  Hewston,  U.S. Dept.  of  Agr.,  Circular  638,  May  I9I42, 
A    Compilation  of  the  Vitamin  Values  of  Foods  in  P-elation  to 
ft'ooessinp;  and  Other  Varients,  (1  AgBI+C),  page  32: 

Thiamin  (vitamin  B^,) 
micrograms  per  100 
grams  of  edible  portion 

Wheat  bread*,  made  with  high-vitamin-B^ 

yeast  J  17ew  Tork;  fermentation  inethod : 

Before  toasting   ...  1,230 

Lightly  toasted   1,080 

T'edium  toasted   1,020 

FeaTTily  toasted   970 

Before  toasting   ii90 

Tfade  into  light  toast   14,70 

I'.fedium  toast   1^0 

Feavilj/-  toasted   370 

Before  toasting    .1,020 

^■^ade  into  melba  toast    .   75O 

Wheab  bread,  white.  New  ^orlf,  fermentation 
method : 

Before  toasting   100. 5 

Crust  of  toasted  slice   100 

1/2  inch  directly  under  crust  of  120 
toasted  slice  1"  1 

Center  portion  of  toasted  slice    120 

Entire  toasted  slice  •   110 

Before  toasting    100 

Lightly  toasted    100 

Jfedium  toasted   100 

Heavily  toasted   100 

Before  toasting   110 

I'^ade  into  melba  toast   100 

Wheat  bread,  white,  made  with  high-^itamin-JBj^ 

yeast  J  New  Yorkj  fermentation  m.ethod » 

Crust  of  toasted  s  lice   69O 

1/2  inch  directly  under  crust  of  870 
toasted  slice 

Center  portion  of  toasted  slice    1,080 

Entire  toasted  slice    1,020  " 


This  is  probably  "'.Thite  bread 
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CEPEAL5;    "Whole,  Processed,  Enriched 


BREAD,  Effect  of  Toasting  on  'Mutrlents  oft 

Booher,  Hartzler,  and  Hewston,  (continuation  of  page  1.) 

Thiamin  (vitamin  B^^) 
micrograms  per  100 
grams  of  edible  portion 


"V/heat  bread,  whole,  New  York,  fernientation 
net hod : 

Eefore  toasting    67O 

Lightly  toasted  .   67O 

Indium  toasted   650 

neavily  toasted  •  590 

Crust  of  toasted  slice   530 

\/2.  inch  directly  under  crust  of  toasted  67O 
slice 

Center  portion  of  toasted  slice  ......  750 

Entire  toasted  slice   680  ** 

Wilder,  liussell  L'.,  Chief,  Civilian  Food  Requirements  Branch,  F.D.A.,War 


Food  Adm.,  ''i^ashington,  D.C.,  July  21,  19i4-5'    Concerning  the 
destruction  of  thiamin:    ''The  loss  in  baking  scda  biscuits  and 
crackers  or  in  making  toast  rarely  exceeds  30  percent." 
How  to  Use  Bread  in  Ibdern  Baking,  Zinsmaster  Baking  Company,  19i|2»  (our 

files  C-221),  page  25:    "Effect  of  Toasting  Bread  on  Yitaiain  Content: 
It  is  recommended  that  bread  be  toasted  lightly  or  not  at  all  as 
thiamn  is  readily  destroyed  by  dry  heat.    For  variety^s  sake  toast 
is  used  occasionally  in  menus.     Thin  toast  loses  more  thiamin  than 
thick  toast.    t«lba  toast  loses  most  of  all.    This  should  b«  noted 
when  including  them  in  the  dietary." 
Nutrition  ■^'•eviews.  The  imtrition  Foundations,  Inc.,  Chrysler  Bldg.,  H.Y.C, 
Jan  19U3»  3*  page  B8:    "(i'-^inick,  ?%bardie,  Bernstein,  and  Oser, 
American  Baker,  Oct.  I9UI)  Toasting  of  bread  led  to  an  additional 
loss  of  thiamine  ranging  from  11  to  25  percent  depending  upon  the 
degree  of  toasting.     Toast  as  usually  prepared  contained  about  15 
percent  less  thiamine  than  the  original  bread." 
Report,  Food  I'esearch  J^boratories ,  Inc.,  IIJI4.  E.  32  St.,  N.Y.C,  19Ul»  pageul: 
"Toasting  of  bread  results  in  an  additional  loss  of  thiamin    of  11 
to  25  percent,    this  extent  of  such  loss  ranging  with  the  degree  of 
toasting.    Toast  as  usually  prepared  contains  about  15?°  less  thiamine 
than  the  original  slice  of  bread." 

page  I4.:    "Tl-ie  best  index  of  the  degree  of  toasting  in  the  deter- 
mination of  the  total  solids,  since  moisture  is  the  primary  bulk 
which  is  lost  and  the  extent  of  such  loss  varies  with  the  degree  of 
toasting.    When  the  thiamine  content  is  calculated  in  terms  of  the 
same  total  solid  content  per  slice,  a  direct  proportion  is  found 
between  the  degree  of  toasting  and  thiamine  destroyed.    Light  toast 
contains  11^  less  thiardne  than  the  original  bread,  toast  as  usually 
prepared  contained  15^  less  thiamine  and  fully  25^  was  lost  in 
preparing  heavy  toast." 
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CEREAI^;    THiole,  Processed,  Enriched 
BREAD,  Effect  of  Toasting  on  Nutrients  of: 

Cereal  Chemistry,  I'fey,  19h.3 >  Volume  X7,  T'To«3»  Lencaster,  Pa.,  page  352, 

"Thiamin  Losses  in  Toasting  Bread",  by  Doiim.s  ard  Jfeckel:  "Surveys 
show  that  much  breed  is  consumed  as  toast.     In  some  areas  this  is 
said  to  exceed  55^  of  the  total  consumption." 

.  .  .  The  follovrinsi;  table  was  among  reports  read  at  the  annual  meeting 
of  the  American  Institute  of  Baking,  Chicago,  Ill,i5ay  19h2i 


Thiamin  and  i'oisture  in  Bread  and  Toast 
(All  data  converted  to  38«0>^  moisture  basis) 


Toasted 

Moisture 

Moisture 

Thiamine 

Thiamin 

Thiamin  in  6 

(Seconds ) 

% 

loss  % 

microgr . 

loss  % 

slices  toast 

per  gm. 

% 

Unenriohed  0 

38.0 

0.0 

0.86 

0.0 

0.138 

White  Br.  30 

32.7 

li^..0 

0.78 

9.2 

0.126 

Uo 

31.3 

17.6 

0.67 

22.1 

0.108 

50 

29.2 

23.1 

0.69 

19.7 

0.110 

60 

2U.3 

36.0 

0.63 

26.7 

0.102 

70 

23.0 

39.5 

0.59 

31.I1. 

0.096 

Enriched 

0 

38.0 

0.0 

2.76 

0.0 

O.I496 

TiShite 

30 

3U.6 

9.0 

2.62 

5.2 

0.U5l|. 

Bread 

ho 

30.9 

18.6 

2.57 

7-0 

o.iM 

50 

29.9 

21.4 

2.14.0 

13.0 

o.Uih 

60 

28.1!. 

25.3 

2.35 

15.0 

0.U06 

70 

26.2 

31.0 

2.29 

17.0 

0.396 

100%' 

0 

38. 0 

0.0 

5.36 

0.0 

0.532 

Whole 

30 

32.1 

15.6 

3.22 

L..0 

0.506 

Wheat 

Uo 

30.0 

21.0 

3.08 

8.2 

0  .1j.86 

50 

29.9 

21.3 

2.9ii 

12.5 

0.U62 

60 

25.6 

32.6 

2.85 

15.3 

O.U50 

70 

2U.5 

35.5 

2.65 

21.0 

O.ij.18 

"Ten  persons  were  asked  to  view  the  toast  samples  and  express  their 
preference  as  to  degree  of  tasting.    Eight  preferred  samples  toasted 
50  seconds;  one  preferred  )40  seconds;  and  the  tenth  said  he  liked  his 
toast  between  the  I4D  and  the  50  second  sample." 
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CEREALS:    T/hole,  Processed,  Snriohed 


BREAD,  Use  of  Milk  in: 

Nutrition  Reviews,  Nutrition  Foundntion,  Inc.,  Chrysler  Gldg.,  N.Y.C., 
Jan.  19k3»  3  page  88:    "Biscuits  made  with  milk  seemed  to  show 
somewhat  greater  thiamine  retention  than  water  biscuits."  (Cereal 
Chem.,  19^  121  (l9i|2)). 

Sherman,  H.  C,  and  Constance  S.  Pearson,  Modern  Bread,  I/feoMillan  Co.,  19^42 
page  27:    "Thus  the  proteins  of  white  flour  arelatively  poor  in 
lysine  and  tryptophane,  while  the  proteins  of  iiiilk,  eggs,  and  meat 
are  relatively  rich  in  both  these  amino  acids. 

"In  an  eacfcended  series  of  researches  by  Osborne  and  Fendel  (l919)» 
it  was  foiind  that,  while  the  proteins  of  vitiite  flour  -  even  when  fed 
at  liberal  percentages  of  the  food  mixture  -  supported  little  if  any 
grovrtih,  good  growth  was  obtained  when  e5.ther  milk,  eggs,  or  meat 
protein  constituted  one-third,  and  white-flour  proten.n  two-thirds,  of 
the  tdal  food  protein. 

"Our  own  exploratory  research  experiments  tend  to  indicate  also 
that,  when  dried  skim  milk  is  used  in  breadmaking  in  the  proportion 
of  six  pounds  to  each  hundred  pounds  of  white  flour,  the  proteins 
of  the  latter  are  so  supplemented  that  the  resulting  white  bread  is 
adequate  in  ir.eeting  the  protein  requirement  of  growth.  Such  bread, 
however,  is  not  equally  adequate  as  a  source  of  some  of  the  mineral 
elepants  and  vitamins." 

page  57'  che  other  hand,  the  addition  of  milk  (chiefly  as  skim 

miik  solids)  in  breadmaking,  which  significantly  enriches  the  bread 
in  calcium  as  well  as  5.n  protein,  riboflavin,  and  some  other  nutri- 
tional factors,  has  increased  markedly  in  the  United  States  during 
the  past  ten  or  twelve  years.    It  is  now  ro ported  that  most  of  the 
baker's  bread  made  in  this  country,  other  than  that  of  the  so-called 
French  and  Italian  types,  contains  skim-milk  powder  to  the  extent  of 
about  six  pounds  for  each  one  hundred  pounds  of  flour  used.  Such 
an  addition  of  milk  solids  would  rather  more  than  double  the  calcium 
content  which  ordinary  white  bread  would  otherwise  have." 
page  79  5    "This  exploratory  research,  considered  in  comparison  with 
earlier  experiments  in  this  laboratory  in  whiohmter  bread  was  used, 
may  be  taken  to  indicate  an  objectively  demonstrable  nutritional 
superiority  in  the  bread  made  with  6  percent  as  much  skim-milk 
powder  as  white  flour,  but  may  not  be  taken  radically  to  change  the 
position  of  bread  as  a  food." 
TTutrition  Reviews,  Nutrition  Foundation,  Inc.,  Chrysler  Building,  N.Y.C, 
August  19U3»  page  297:    "Not  all  the  flour  in  the  American  diet  is 
ccnsimed  in  the  form  of  bread  and  not  all  bread  is  made  with  6  per 
cent  dried  skim  milk.    Indeed,  the  amount  of  dried  skim  milk  available 
is  insufficient  at  the  present  moment  to  permit  the  enrichment  of  all 
white  pan  bakers'  bread  to  this  extent.    The  first  order  of  the 
Food  Administrator  required  that  all  white  bakers'  bread,  beginning 

Jan.  19h3»  should  be  enriched  with  ,  and  not  less 

than  3  percent  nor  mere  than  h  percent  (based  on  the  weight  of  the 
flour  as  100  percent)  of  dried  skim  milk.    It  has  been  recommended 
by  the  Food  and  I^utriticn  Board  that  when  supplies  become  available, 
the  amount  of  dried  skim  milk  in  white  pan  bread  be  increased  to 
the  6  percent  level." 
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CEREALS s    Whole,  T^ooassed,  Enriched 


BREAD,  Use  o-^  nik  in: 

The  Journal  of  Nutrition,  June  10,  19h3»     T!he  Contribution  of  ?on-Fr.t- 

liiilk  Solids  to  the  tTutrititre  Value  of  Wheat  Breads",  by  IHtcholl, 
Hamilton,  and  Shields  (Univ.  of  Ill.)#  P<^gQ  6C1:    "Enriched  vrhite 
bread  containing  6%  of  dried  skin  milk  is  definitely  superior 
in  growth -promoting  value  and  in  hemoglobin  production  to  enriched 
■white  bread  supplemented  to  an  eqixivalent  erhent  Trith  dicalcium 
phosphate  and  riboflavin;  however,  the  former  is  definitely,  if 
only  slightly,  inferior  to  the  3.atter  in  bone  calcifying  value." 


CE?vEAI<S:    Whole,  Prooessed,  Enfiohed 
BREAD,  Shortening-  In: 

Nutritition  Revie-ws,  the  Ifutrition  Fotmdation  Inc.,  Chrysler  Bldg.,  N.Y.C, 

August,  I9I4.5  *  page  207?    "The  first  order  of  the  Food  Administra- 
tion required  that  all  white  "bakers'  bread,  hef^inning  January 
1914.3*  should  he  enriched  with  thiamine,  niacin,  and  iron,  and 
also  that  it  contain  not  more  than  2  percent  of  shortening,  and 
not  less  than    3  percent  nor    more  than  h  percent  of  dried  skim 
milk." 
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CEREALS  t    alhole.  Processed^  Enriched 


EffiSAD,  G0^7:ilRTT?^T  P.EGUIATIOTI  OP: 

Federal  Fe,--ister«  Aur,  3,  19}f3;  page  10786 

Food  and  ^-vag  Adm.,  Farm.  SeoTjrity  Agency:  Various  Kinds  of  Breads, 

definition  and  standards  of  identity.    Reo;ulations  t 

Sect.  17 •5 5    Breaci  and  rolls  or  buns;  identity;  label  statewnt  of 
optional  in-ered ionts .     (a)  Should  be  ^,ade  of  flour,  liquid,  salt, 
and  it  may  contain  one  or  more  of  the  Ijwelve  following  ingredients: 
shortening}  milk;  britterBillcj  ef^r-s ;  sugar;  rcaltj  vegetable  flour; 
ground  soybeans;  calcium  or  ammonium  phosphates  or  sulphates; 
bro^iates,  iodates,  or  perorides ;  rionocalciu:!"'  phosphate,  vineg-ar,  and 
and  cslcium  or  sodium  propionate  (if  either  the  former  of  the  latter 
is  used  the  label  must  read       "added  to  retard  spoilage");  and 
spice  (in  this  oase  the  label  m.ust  read  "spiced"  or  "spioe  added" 
etc.) 

(b)     T.<»aves  muf^t  weip-h  one-half  pound  or  more  after  baking,  and 
rolls  and  buns  are  made  into  units  each  of  which  weighs  less  than 
one -ha If  poujid  after  baking. 

Sect.  17.6:    Err^che^  bread  and  enriched  rolls  or  enriched  bunsj 

identity;  label  statement  of  optional  ingredients.    It  shall  conform 
to  definition  and  standard  of  identity  and  be  subject  to  label 
statement  for  optional  ingredients  of  bread  in  section  17»5t  except 
that  it  contain  in  each  pound  not  more  nor  less  than  the  prescribed 
arrounts  of  the  following  ingredients;  thiamin,  riboflavin,  niacin, 
iron.    It  may  also  contain  Vitamin  D,  calcium,  and  wheat  germ. 
Erriched  f loTir  may  be  used  in  wlicle  or  in.  part  instead  of  flour 
The  prescribed  am.oujits  of  required  or  optional  ingredients  xnay  be 
added  by  means  of  enriched  flo^or,  or  through  direot  addition  of 
such  STibstances,  or  through  the  use  of  any  ingredient  coritaining 
such  substance  (high  vitamin  B  yeast). 

Sect.  17.7:    ^.'ilk  Bread  and  mili  rolls  or  buns— bread  made  as  pre- 
scribed in  Sect.  17 •  5  ertcepfc  that  milk  is  added. 

Sect.  17, R:    Raisin  Bread  and  raisin  rolls  or  raisin  b\jns  -  bread  made 
as  proscribed  in  Sect.  17*5  o^^cept  that  raisins  are  added. 

Sect.  17*95    T'^ole  wheat  broad,  graham  bread,  entire  vrheat  bread,  and 
whole  whe?.t  rol!?^,  graham  rolls,  entire  v/heat  rolls,  or  whole  wheat 
buns,  graham  buns,  ontire  vfheat  buns  -  made  as  prescribed  in 
Sect.  17.5  ©T^cepb  that  the  dough  is  made  with  whole  wheat  flom'  and 
no  flour  is  used  therein. 

Sect.  17.10 :    Breads  and  rolls  or  buns  m^^de  with  mixtures  of  flour, 
whole  wheat  flour,  cracked  wheat,  crushed  wheat  -  made  as  prescribed 
in  Sect.  17*5  except  that. the  dough  is  made  of  a  mixture  of  two  or 
more  of  the  following  wheat  ingredients:    flour,  whole  wheat  flour, 
cracked  wheat  ard  crushed  wheat.    The  bread,  rolls  or  buns  made 
from  such  m.ixtures  is  named  according  to  the  ingredient  in  predom- 
inance.   G-raham,  whiole  wheat,  and  entire  wheat  are  names  of 
synonymous  usage. 
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CEREALS:    Whole,  Processed,  Snriohed 


EFFECT  OF  DHYIITC-  051  WTRIETTTS  OF  FIDVR  MD  BREAD  j 


Rose,  ■'•'ary  Swartz,  The  Foundations  of  Ilutrition,  lfec?fi.llan  Co.,  1935, 

page  272:    Discussion  of  Titarnin  B^j      Drying  does  not  seem  to 
affect  this  vitamin  unfavorably." 

Booher,  Ilartzler,  and  Hewston,  U.S.  Dept.  of  Agr.,  Circular  638,  May  19^42, 
A  Compilation  of  the  Vitamin  Y&lues  of  Foods  in  Relation  to 
Processing  and  Other  Varients,' '(1    S^Bl+C),  page '^^ V  ~^  " 
Bread,  7/heat,  made  with  coninierciailj'-  erxriohed  flour.  Thiamin 
bakery  saTrvple,  l/2.  inch  thick,  and  slices  remoTed;  Vitanoin 
Washinf'ton,  rat  growth  method:  ^aerograms 

Per  100  gms  of 
Edible  Portion 

Fresh  whole  slices,  average  for  six  loaves.  21+0 

i^ried  whole  slices,  average  for  six  loaves,  370 

33 percent  moisture  . 
Fresh  crust,  1/1;..  inch  thick,  comnosited  220 

from  lU  loaves,  2^,6%  moisture. 
Dried  crust,  l/i4.-inch  thick,  composited  290 

from  ih,  loaves . 
Fresh,  inner  portion  of  slices,  1/L-inch  2i;D 

crust  roTnoved,  39  ••U?^  moisture 
Dried,  inner  portion  of  slices,  1/li-inoh  I|jOO 

crust  removed.  " 

Sherman,  F.  C,  and  Caroline  S.  Lanford,  S  ssentials  of  Nutrition,  S/iacMillan 
Cor-pany,  ITew  York,  19U3*  pag©  212:      F«ture  dry,  unbroken  seeds 
seem  to  oonteln  their  thiamin  in  a  relatively  stable  form  and 
favorable  environment.    In  one  published  report,  the  evidence  of 
locsl  recordfc'  was  accepted  as  showing  that  wheat  taken  from  the 
bottom  of  a  certain  tight  dry  granary  compartment  was  a  century 
old.    On  feeding  to  experimentals  animals  it  was  found  to  be  a 
potest  source  of  thiamin."' 

TTilliams,  P.ibert  P.,  and  Tom.  D,  Spies,  Vitamin  B-i  and  its  Use  in  Tvedioine, 
rac??.llan  Company,  F.Y.C,  193 B ,  ( '4! 8         ) , page  232 :    *'In  yeast 
breads  there  appears  to  bp  fairly  general  agreement  that  the 
thiamin  content  on  an  air*^-dry  basis  corresponds  very  closely  to 
that  of  the  flours  used.    The  yeast  which  is  used  in  proportions 
of  1  part  to  100  of  flour  or  less  does  not  add  significantly  to 
the  thiamir  content.    Copping  and  Roscoe's  results  by  the  rat 
growth  method  are  typical: 

Air  Dried  Fresh 
1.0  0.66  ( 

1.1+8  1.0  ( 

l.l'S  1.0  ( 

Whole  meal  I4..72  3.0  ( 


White,  sponge 
White,  shoT*t  dough 
White,  long  dough 


frojji  72^  flours . 


iOMnU  (MA  ffljail 
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c,-.  r)Q£  t©^" 
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CEHEALSt   ffhol*.  Proofs  Bed,  Enriched 


BFFECT  0?  DRYIHG  OH  MJTRIETTPS  OF  FLOUR  A^TD  BREAD 


lutrlticjn  7?evl«W8,  the  Hutritlon  Foundation,  Tne«,  Chrysler  Bldg«, 
I7.Y.C.,  Vol,  1,  TIo«  9,  July,  19h3»  V^Z^  2RBj  "Thiamiii 
Statnity  in  Viheat  Genrf' t    "Students  of  nutrition  will  be 
interested  in  his  observation  that  the  thiamin  content,  as 
determined  by  the  thiochroine  method,  did  not  var^^  even  though 
the  "Wheat  germ  might  becoine  rancid.    Thus  in  one  series  of 
eyperlraents,  the  thiamine  content  "was  initially  li4.«2  nloograw 
to  the  graTTi,  and  after  two  weeks  15»5  Bdcograms  to  the  gTiOMi, 
where  the  value  remlnod  constant  for  36  weeks*" 

Soienoe,  The  ?5cionce  T^ess,  lancaster,  Pa»,  July  5,  19ij2,  per©  22, 

"Destruction  of  t^lboflavln  by  Lij^ht."  t    "It  seemed  noteworthy 
that  large  losses,  up  to       percent,  occurred  in  instances  in 
which  cookie?*  was  ^one  In    open  vessels  so  that  the  food  was  exposed 
to  light  duiring  cooking. 


Lifi;ht  Destruction  of  Riboflavin  in  Solution 


Tiiw  of  erposrire,  minutes 
(  Temperature —100**C , ) 

5 
15 
50 

40 

Tim  of  exposure,  1  hr. 


pB  3 
pH  k»3 
pH  6.5 

Park,  100°  for  1  hour 
pH  li.5 
pH  6.5 


Borcent  deatruoti  on 

pE  5  pH  h»3  pH  6.5 

16  28  I42 

1^2  62  72 

60  91 

90  99 

95  97  99 

Bsrcent  destruction 
Temperature 
52°  75®  100° 

95 

16  66  97 

51  99  99 

Rwreent  destruction 
1 
0 


It  is  apparent  froro  Table  1  that  incroases  wither  in  alkalinity  or 
te'-iTJeratxira  accelerate  the  destruction  of  riboflavin,  at  quite'^a  rapid 
rate.    Te-Toersttjre  and  pH  affoot  the  liglrfc  rea-stion  rather  than  other 
chemical  ^.ostruction,  for  when  riboflavin  3olutiona  are  heated  in  the 
darl-  no  destruction  occurs* 
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CFl^EALSt  •'.?hol9,  IVocessed.  Enrichgd  J 
li50ISTTJRE  COIJTENT  OF  FLOUR  AND  BREAD: 


Report,  ?oo'i  Research  Laboratories,  llh  East  Thirty-Second  St.,  W.Y.C, 
19ijl,  page  1,  second  part:  from  teble  concerning  the  anal^/^es 
of  coinmeroial  breads—  "The  basic  assumption  in  these  tests  is 
that  15c  povrnds  of  bread  (35^  Tnoistia"e  content)  are  derived  from 
100  pounds  of  flour." 

page  h'    "-he  best  index  cf  degree  of  teasting  is  the  deterrina- 
tion  of  the  total  solids,  since  moisture  is  the  primary  bulk  -which 
is  lost  euad  the  extent  of  such  loss  varies  with  the  degree  of  toast- 
ing« 

Federal  Register,  V/ashington,  D.  C,  fay  2J,  19^1*  page  2578,  (Enactment  by 
the  Food  Food  and  ^rug  AdTnirlstration) :    "The  flour  is  freed  from 
bran  coat,  oi-  bran  coat  and  germ,  to  such  extent  that  the  percent 
of  ash  therein,  calculated  to  a  moistiiro-free  basis  is  not  more 
than  the  su:ij.i  Oj?  one-tweutieth  of  the  percent  of  protein  therein, 
calculated  to  a  moisture-free  basis,  and  0.35»    Its  moisture  content 
is  not  more  than  15  percent." 


8«B\'i.8£fs  an'r-  •    ■•      -1-'-  ^Idsd-  jwo'/!  ■ 
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•RTE  Bread  and  Flour i 

Tlranscrlpt  of  Disoussion  on  "Enrichod"  Broad  and  Flour  held  at  tha 

National  Confarence  of  Ainarican  Ba^rs  and  Illlers  in  Chicago, 
111.,  ?%iroh  5#  I9UI1  v^oge  5       Regular  Confoirenoa  Roportj  Dr. 
Bailevx    "Wall,  "Sire '11  tgllc  about  tho  ry©  .c;rain,  I  guoss*  There 
are  no  groat  number  of  data  available  to  m  at  the  laonent  respect- 
ing the  actual  ritanin  content  of  rye.    Such  as  have  been  published 
indicate  that  insofar  as  tho  thiamine  or       is  oonoemed,  the  level 
in  whole  rye  is  approximately  that  of  isheat.    However,  in  tho  in- 
stance of  rye  flour,  I  can  only  conjure  at  the  moment,  not  having 
with  rm  any  precise  date  repreaenting  the  vitamin  content  of  the 
flour  itself,  but  I  fell  that  it  is  a  reasonable  assumption  that 
the  thiamine  content,  at  least,  of  rye  flour  will  be  in  the  saaie 
general  range  ae  that  of  wheat  flour  of  the  sasM  ash    or  Jidneral 
content.    That  is  an  assumption  and  further  work  will  need  to  be 
done  before  we  will  know  as  much  as  we  need  to  know  about  the  levels 
in  the  rye  flour  itself 

page  10|  Dr.  William  A.  Quilan,  General  Counsel  of  the  American 
Bakers  Associatiaoii    "However,  I  see  no  reason  why  the  nutrition- 
ists, within  their  discretion,  might  not  reooro^nd  that  there  be 
such  a  product  as  enriched  rye  bread.    I  believe  there  w&e  some 
eonoern  on  that  this  afternoon  and  I  attempted  to  get  hold  of  T>r* 
Wilder  or  any  of  the  other  representatives  of  the  iJational  Hesearoh 
Council,  but  in  that  respect,  as  to  the  possibility  of  enlarging 
the  recoDTwendations  to  include  such  a  product  as  rye  bread,  I  think 
we  wliE^ht  well  hold  that  open  for  tho  tim  being,    l^-.  Chairman,  and 
attemtTfc  to  j;et  somB  further  inforwetion  that  might  serve  as  a  guide." 

page  2}  Dr.  W.  F.  Sebroll,  U.S.  Public  I^alth  Official  1    "it  is 
iwtr  personal  opinion  that  an  enriched  rye  bread  should  not  be  inade 
and  sold  trader  the  present  conditions. 


♦Although  rye  roay  be  Tnentioned  elsewhere,  the  major  part  of  the  compilation 
on  Cereals  concerns  wheat* 


CEREALS:    Whole,  Prooessed,  Enriched 


CORNMEAL  AM)  CORNBREAD: 

Transcript  of  Discussion  of  "Enriched"  Bread  and  Flour,  held  by  the 
American  Bakers  and  Millers  at  their  National  Conference  in 
Chicago,  111*  Jferch  5»  19^1;  Consumers  Division,  page  6j  Miss 
Gladys  E.  Hall,  Educational  Director  of  the  Amerioari  Dietetic 
Association:    "Another  question  might  be  grought  up  here,  although 
perhaps  it  isn't  the  first  concern  of  this  group,  and  that  is 
■whether  or  not  cornmeal  would  be  a  products  that  should  be  or 
might  perrnissibly  be  enriched.    Perhaps  it  comes  in  the  class  of 
soya  been  flour,  -which  was  brought  up  this  afternoon*    I  don't 
know  the  answer  to  that  but  I  am  wondering."       Dr.  Helen  Mitchell, 
Nutr.  Consultant  to  the  Coordinator  on  Health  Problems:  "The 
question  has  been  brought  to  me  several  times  as  to  whether 
cereals  of  various  types,  including  cornmeal  or  wheat  cereals, 
were  going  to  be  enriched  and  whether  standards  will  be  set  up 
for  them,  and  I  have  answered  that  as  yet  no  such  idea  is  in  mind 
and  no  standards  have  been  set;  that  whole  grain  breakfast  cereals 
are  still  just  as  good  as  they  always  h^ve  been  and  that  there  is 
no  reason  to  set  up  any  special  standards.    But  the  cornmeal  that 
is  on  the  market,  as  I  tmderstand  it,  does  not  contain  the  germ 
and  bran,  except  that  cornmeal  which  is  ground  in  the  small  local 
mills  in  the  South. 

"The  nicotinic  acid  question  in  the  South,  of  course,  is  one 
which  has  been  brought  up  in  the  previous  round  table  and  co3m, 
even  when  whole,  as  I  understand  it,  does  not  contain  as  much,  as 
wheat.    Therefore,  the  deficiency    of  nicotinic  acid  is  accentuated 
in  that  part  of  the  country  where  corn  is  consumed  in  larger 
quantities  than  is  wheat." 


♦Although  cornmeal  and  cornbread  may  be  mentioned  elsewhere,  the  major 
part  of  this  compilation  on  Cereals  concerns  wheat. 
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CEREALS;    Whole,  Processed,  Em-jched 
CORNMEAL  AlTD  CCRNBREAD: 

The  Enrichment  of  ^ornmeal  and    Grits,  S.  J,  Lease,  South  Carolina 
Agricultixral  Experiment  Station,  Clemson,  South  Carolina, 
■■'ay  19h3»  Circular  6L|.:    ''Sumirjary  1.    Grits  and  degerminated 
corn  meal  are  like  -white  and  patent  floiir  in  that  they  h&v9 
underp;one  a  refining  process  whereby  most  of  the  vitamins  and 
minerals  have  been  milled  away*    2.    Fuch  em-phasis  has  been 
placed  upon  the  enrichment  of  v/hite  flour  but  until  recently 
very  little  attention  has  been  given  to  the  enrichment  of  corn 
meal  and  grits.    3»    At  the  request  of  the  State  Nutrition 
Committee  and  several  other  organizations  the  South  Carolina 
General  Assembly  enacted  a  law  which  required  the  enrichment 
of  grits  and  degerm.inated  corn  meal  sold  in  South  Carolina. 
h»    The  enrichment  of  corn  meal  of  all  types  is  usually 
accom.plished  by  the  same  mixing;  process  as  is  used  in  enriching 
white  flour.    5«    Since  grits  are  washed  before  cooking,  it  is 
necessary  to  use  a  special  granular  premix  to  enrich  them.  The 
enrichin?  ingredients  are  not  lost  from  this  premx  in  washing 
because  they  are  enveloped  in  gelatinized  starchy  particles. 
6.    The  enrichment  of  corn  meal  and  grits  does  not  change  their 
appearance,  cooking  properties,  or  taste,  but  does  add  materially 
to  their  nutritional  value,    y.    The  total  cost  of  enrichment  is 
about  15  cents  per  100  pounds  of  grits,  about  10  cents  per  100 
pounds  of  degerminated  corn  meal,  and  5  cents  or  less  per  100 
pounds  of  whole-corn  meal. 
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CEREALS,    Whole,  Rroeegaed,  Enriched 


BUCKWHEAT  t 

War  Emergency  Bulletin,  Cornell  Bulletin  for  Homemakers,  ?.%a»ch  19h3» 

Bulletin  576,  "Bread  and  Whole-Grain  Cereals",  page  2:  "Cormaeal, 
rye  and  buckwheat  are  classed  also  as  •whole-grain  products. 
Althouci;h  they  are  not  so  nutr^'tlons  as  are  soybeans,  whole  •wheat, 
or  oats,  they  contain  more  food  value  than  do  more  refined  products, 
and  the5r  occasional  use  adds  variety  to  the  menu. 
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COMPARISON  OF  HUTBISNTS  IM  E»RIGHE©  FLOUR  AND  BF£AD  SPSCIFISD  BI 
LEGISLATION  OF  1941  mTH  STJTRIENTG  SPECIFIED  BY  AMEHDMIHT  :  OF  1943 


Amount  in  1  lb.  flour  (a) 
Amount  in  1  lb»  broad  (b) 
Amount  in  1  slioe  (1  oz*  )  bread 
Amount  in  6  slices  (6  ose.  )  bread 


1941 
1*66  mg 
1.  mg 
0.06 
0.38  mg 


N»R»C»»  Pecoinmended  I^ily  Allowances,  Mn  (70  Kg.)  Mod.  Active— SOOO  cal.  (d) 
Percent  Recommended  Daily  Allowance  contributed  by  1  lb.  floar  9S%  - 

Percent  Becommended  I^ly  Allowance  contributed  by  1  lb.  bread  §6^  • 

Percent  Beeommended  Daily  Allowance  contributed  by  1  slice  bread  Bfo  - 

Percent  Becoinmended  Daily  Allowance  contributed  by  6  slices  bread        Zl%  « 

Food  and  Drug  Administration,  Minimum  Daily  Bequin^ents,  Adult  (e) 

Percent  Minimum  I^ily  Requirement  contributed  by  1  lb.  flour  166^ 

Percent  Minimum  Daily  Requirement  contributed  by  1  lb.  bread  100^  - 
Percent  Minimum  Daily  Requirement  contributed  by  1  slice  bread  6%  - 

Percent  Minimiaa  Daily  Requirement  contributed  by  6  slices  bread  38$^ 


1943 


mg 


2.5 

4.  mg 
0.25  mg 
1.5  mg 


139^  - 
22Z%  - 
14^  - 
&Z%  - 

 1  a 

250% 


7» 


2.  mg 
1.1  mg 

0.07  mg 
0.41  mg 


1*8  mg 


111^  - 
61%  " 
^  - 

23^  ^ 


200;^ 
110^ 
1% 


2.5  mg 
1*6  mg 
0.11  mg 
0.67  mg 


139^ 
%1% 


250^ 
130^ 


ikmount  in  1  lb.  flour  (a) 
amount  in  1  lb.  bread  (b) 
Affioimt  in  1  slice  (1  oz.  )  bread 
Amount  in  6  slices  (6  ozs. )  bread 


1941 


333.  mg 
20«81  mg 
124.86  mg 


N. R.C.,  Recommended  i:»ily  Allowances,  mjx  (70  Kg.)  Mod.  Active— 3000  cal.  (d) 
Percent  Recommended  Daily  Allowance  contributed  by  1  lb.  flour  63^  - 

Percent  Secommended  Daily  Allowance  contributed  by  1  lb.  bread  4^  - 

Percent  Recommended  Daily  Allowance  contributed  by  1  slice  bread  3^  - 

Percent  FeoomnwMed  E»ily  Allowance  contributed  by  6  slices  bread 

Food  and  Drug  Administration,  Minimm  Daily  l^quirement.  Adult  (e) 
Percent  Minimum  Daily  Requirement  contributed  by  1  lb.  floxir 
Percent  Minimum  Daily  Requirement  contributed  by  1  lb.  bread 
Percenjb  Minimum  Daily  Requirement  contributed  by  1  slice  bread 
r'ercent  Minimum  Daily  Requirement  contributed  by  6  slices  bread 


61%  - 
44^  - 
3^  - 
17^  - 


CALCIUM 

1943 

2000.      mg    600.  mg 
1333.      mg    300.  mg 
83.31  mg      18.75  mg 
499*86  mg    112.5  mg 


625  mg 

800  mg 
50  lag 
300  mg 


250^ 
167^ 
10% 
62^ 


>800  mg 


63^ 
14% 


•750  mg 


11^ 
67% 


67%  m 
40%  • 
9%  - 

15% 


100^ 
6% 
38^ 


69^ 

107% 
7% 
¥>% 


(a)  Flour  Standards!  Federal  Register,  May  27,  1941,  page  2680;  Federal  Register,  July  S,  1943,  page  9116 

(b)  Bread  Standards i  m<iy»i  Kj^giatei*,  June  7,  1941,  page  2772{  mdit^i  ,WgiefeS^,  Aug.  3,  194S,  PfS®  ^„„g« 

(c)  Postponement  of  ;  j^q'Ui^ed  ]5.b'6f Ift'^int  Fed.  rcegister,  Dec.  3.- 1941.  ^hlUj  Hffd.  Register,  .4aroh  19,  1»43,  p3568 


/ 


1941 
6.  mg 
4.  nig 
o.  25  mg 
1.5  mg 


5Z% 

1,. 


-  R  B  Q  T3 
IlIACIK 

1S43 


IRED      NUTR  I'B  N  T  S 


24  mg 

16  mg 
1  mg 
6  mg 


16*  nig 
10,  mg 
0»63  mg 
5.75  mg 


—  18  mg   

133^      89%  - 


66%  - 


33%     21%  - 


20. 

15. 
0.94 
5.63 


111% 

5% 
51% 


mg 
mg 
mg 
mg 


IRjN 


1941 

6. 

4. 

0.25 
1.5 


rtig 
mg 
mg 
mg 


24  mg 

16  mg 
1  mg 

6  msL 


1943 

13.  mg 
8.  mg 
0. 5  mg 
3.  mg 


.....  12  mg  - — — 
60%  -       200%       108}:  - 
33%  -       133%         66%  - 
2%  -  8%  4%  « 

15%  -  25%  - 

-  10  lag  — 


16.5  mg 
12.5  mg 
0.78  mg 
4.68  mg 


137% 
104% 
7% 
59% 


RIBOFLAVIN 


1941  (postponed) 
1.2  mg  1.8  mg 
0.8  mg  »  3.2  mg 
0.05  mg  -  0.2  mg 
0.3    mg  •  1.2  mg 


ly43  (Resiuired) 
1.2    mg  •  1.5  m| 
0.7    mg  -  1.6  m| 
0.04  mg  -  0.1  mj 
0.26  mg  -  0. 6  mg 


2.7  mg  — — 


44%  - 

67% 

44%  - 

56% 

50%  - 

11^ 

26^^  " 

59% 

2%  - 

7% 

11%  - 

4^ 

10%  - 

22% 

2  mg 


60^^  - 

240:?^ 

160%  - 

200% 

150% 

60%  - 

240% 

130%  - 

165^ 

60%  « 

90% 

60%  - 

75% 

40;;^  - 

160% 

lOC^  - 
&}i  - 

40%  • 

16{^ 

80%  *• 

12^ 

40%  - 

160% 

36%  - 

80% 

i%  - 

9% 

3%  - 

10% 

6%  • 

3% 

3%  - 

10% 

2%  - 

5% 

15%  - 

60% 

38%  - 

66% 

15%  - 

60% 

30%  - 

47fo 

15%  - 

60% 

15%  - 

50^, 

1941 

250  UEP 

160  USP 
10  USP 
60  USP 


63%  - 
40%  - 
3%  - 
15%  - 


---OPTIONAL  MUTBIENT 
VITAMIN  D 
1943 

1000  USP     250.  USP  -  1000. 

640  USP      150.  USP  -  750. 

40  USP         9.38  USP  -  46.88 

240  USP        56.25  USP  -  281.25 


USP 
UEP 
USP 
USP 


250% 


400  USP  (g)  - 
63%  - 

160% 
10% 
60% 


38%  — 
2%  . 
14%  - 


250% 
188% 
12% 


WHEAT  G@BM 

1941  and  1943 

Flour  Staadarts  forj    Federal  T?egisters,  1941  and  1943  (a)j    "it  may 
contaia  not  more  thism  5  percent  by  weight  of  wheat  germ  or 
partly  defatted  wtieat  germj'* 

Bread  Standards  for:    EMaiaL.J9Silj«aEl .  1941  and  1943  (b)s  "Each 
such  fot>d  may  also  contain  as  an  optioitfil  ingredient  wheat 
gem  or  pai^ly  defatted  wheat  germ;  but  in  no  case  is  the 
total  (juauitity  thereof  more  than  the  maximran  which  may  be 
present  as  a  result  of  the  use  of  enriched  flour;" 


40%  - 
16%  - 


  400  USP 

250%  63% 
160%  38% 
10%  2% 
60%  14k 


260% 
188% 
12% 

70% 


ill  mmm^^^m^r^ 


atioaal  i?e3earoh  Council's  Circular,  Kumber  115,  January  1943,  page 
ited  Ijii  Fuud  and  Drug  AOfl.  i  Fudei-ai  Register,  November  22,  1941,  m 
tentatively  setj  Vit.  D— »40Q  (^SP)  AllowanBtf  assumed,  Circ.  115,  l9?3,  p3,f»n. 
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•COJjiPAHISON  OF  VAIJIOUS  BREADS' 

by 

XJora  Kefauver.FDA,  Mov.  19^3 


Calories 


Protein 


Fat 


Carbohydrate 


Calcium 


Phosphorus 


***Iron 


'»**Thiamin 


***Rxbof l&vin 


***Niacia 


* ♦♦Vitamin  D 


Viterain  A 


(1  povmd 
♦♦(1  oujice 
(6  ounces 

(1  pound 
**(1  ounce 
(6  ounces 

(1  pound 
♦♦(1  ounce 
(6  ounces 

(1  poimd 
**(1  ounce 
(6  ounces 

(1  pound 
**(1  ounce 
(6  ounces 

(1  pound 
♦*(1  ounce 
(6  ounces 

(1  pound 
♦♦(1  ounce 
(6  ounces 

(1  poung 
(6  ounces 

(1  pound 
ounce 
(6  ounces 

(1  pound 
**(1  ounce 

'6  rij^ces 

(1  pound 
**(1  ounce 
(6  ounces 

(1  pound 
♦♦(1  ounce 
(6  ounces 


■yraiTE 
(a)(h) 


1184 
74 
444 

41.73  gm 
2. 61  gm 
15. 65  gffi. 

5.90  gm 
0.37  gm 
2. 21  gm 

240.86  gm 
15.05  gm 
90.32  gm 

0.23  gm 
0.01  gm 
0.09  gm 

0.44  gm 
0.03  gm 
0.17  gm 

3.  63  mg 
0. 23  mg 
1. 36  mg 

0.25  mg 

Q.  OS  mg 

0.09  mg 

0.18  mg 
0.01  mg 
0.07  mg 


ER SIC  HIED 


1184 
74 
444 

41.73  gm 
2.  61  gm 
15.  65  gm 

5.90  gm 
0.37  gm 
2. 21  gm 

240.86  gm 
15.05  gm 
90.32  gm 

****0.30  gm 
****0.02  gm 
♦♦**0. 11  gm 

0.44  gm 
0.03  gm 
0.17  gm 

8.00  mg 
0.50  mg 
3.00  mg 

1.10  mg 

L>.  U  Y  mg 

0.41  mg 

O.fO  mg 
0.04  mg 
0.26  mg 

10.00  mg 
0.63  mg 
3.75  mg 

****150.00  USP 
****  9,38  USP 
***♦  56.25  USP 


WHITE  WITE 


1185 
74 
444 


WHITE 

PAISIK 

(a)(h) 

1325 
83 
497 


38.60  gm 
2.41  gm 
14.48  gm 

29.93 
1.87 
11.22 

9.10  gm 
0.57  gm 
3*  41  gm 

30.84 
1.93 
11.57 

237.20  gm 
14.83  gm 
88.95  gm 

231.79 
14.49 
86.92 

0. 32  gm 
0.02  gm 
0.12  gm 

0.  24 

0.02 
0.09 

0.44  gm 

0.  03  gm 
0.17  gm 

0.40 
0.03 
0.1& 

3.86  mg 
0*24  mg 
1.45  mg 

3.63 
0.23 
1.36 

0.27  mg 
U.ua  m§, 

0.10  mg 

0.36 
o.  oe 

0.14 

0.47  mg 
0.03  mg 
0.18  mg 

0.  20 
0.01 
0.08 

3.00  mg 
0.19  mg 
1.13  mg 

gm 
gm 
fin 


♦Blank  spaces  indicate  that  information  was  not  given  in  the  respective  source. 

♦♦Approximate  Equivalents.-    1  pound  equals  a  16-slice  loaf  of  bread,  24  biscuit,  8 
slices  of  Boston  brown  bread,  4  pones  of  cora  bread,  or  40  crackers;  1  ounce  equals 
1  slice  of  bread,  1^  biscuit,  ^  slice  of  Boston  brown  bread,  4"  pone  of  com  bread, 
or  2^  crackers;  6  ounces  equal  6  slices  of  bread,  9  biscuit,  3  slices  of  Boston 
brown  bread,  1-|^  pone  of  corn  bread,  or  15  crackers. 

♦♦♦A  range  of  figures  was  given  in  some  instances,  but  only  the  minimums  are  recorded. 

♦♦♦♦Optional  Ingredients. 

(a)  Sherman,  Henry  C.,  Essentials  of  Nutrition,  MacMillan,  New  York,  1943,  pages  370- 
384.     In  the  calculation  of  pound  values,  tables  were  multiplied  by  factor  4.536. 


WHOLE 
HHEAT 


nil 

69 
417 

43.99  gm 
2.75  SB 
16*49  ga 

4.08  ffk 
0.26  ffk 
1.5S  £■ 

225.43  £B 
14.09  gra 
84.54  gm 

0.23  pi 
0.01 
^•09  gm 

0.68  gm 
0.04  gm 
0.26  gm 

9.00  mg 
0.56  mg 
3.38  mg 

1.08  me 

O.OT  mg 

0.41  mg 

0.45  mg 
0.03  mg 
0.17  mg 


WHOLE 
WR£AT-60^ 


1188 
74 
446 

38.96  gm 
2.44  gm 
14.61  gm 

4.99  gm 
0.31  gm 
1.87 

233.15  gm 
14.57  gm 
87.43  g^ 

0.17  gm 
0.01  gm 
0.06  gm 

0.71  gm 
0.04  gm 
0.27  gm 

7.07  mg 
0.44  mg 
2.65  mg 

0.32  mg 

0.37  mg 
0.08  mg 
0.14  mg 


WHOLE 

Milk-3.7% 

(c) 

1184 
74 
444 

40.80  gm 
2.55  gm 
15.80  gm 

13.60  gm 
0.85  gm 
5.10  gm 

224.10  gm 
14.00  gm 
84.04  gm 

0.42  gm 
0.03  gm 
0.16  gm 

1.15  gm 
0.07  gm 
0.43  gm 

12.00  mg 
0.75  mg 
4.50  mg 

b.69  mg 
0.56  mg 

0.57  mg 
0.04  lag 
0.21  mg 

14.00  mg 
0.88  mg 
5.25  mg 


WHOLE  WHEAT 

(•) 


1220 
76 
458 

33.11  gm 
2.07  gm 
12.42  gm 

14.06  gm 
0.88  gm 
5.27  gm 

241.32  gm 

15.08  gm 
90.50  gm 

0.25  ffa. 
0.02  g^ 
0.09  gm 

0.70  gm 
0.04  gm 
0.25  ^ 

8.67  mg 
0.54  mg 
3. 25  mg 

mg 

0.51  mg 

0.45  mg 
0.03  mg 
0.17  mg 


RYE 
(a) 


1152 
72 
432 

40.82  gm 
2.  55  gm 
15.31  gm 

2.72  gm 
0.17  gm 
1.02  gm 

241.32  gm 
15.06  gm 
90.50  gm 

0.11  gm 
0.01  gm 
0.04  gm 

0.67  gm 
0.04  gm 
0.25  gm 

7.26  mg 
0.45  mg 
2.72  mg 

0.05  Sag 
0.15  mg 


HYE  WITH 

l!ILK-3.75( 

(o) 


1145 
72 
4?.9 


40.40 

gm 

2.53 

gm 

15.15 

gm 

9.10 

gm 

0.67 

gm 

8*41 

225.40  gm 
14.09  gm 
64.53  gm 

0.19  gm 
0.01  gm 
0.07  gm 

0.67  gm 
0.04  gm 
0.25  ga 

7.26  mg 
0.45  mg 
2.72  mg 

0.04  me 
0.28  mg 

0. 14  mg 
0.01  mg 
0.06  mg 

3.00  IBS 
0.19  mg 
1.13  mg 


396.00  lU  (DSP) 
25.00  lU  (USP) 
148.50  lU  (USP) 


(b)  Taylor,  Clara  M. ,  Food  Values  ia  Shares  and  ?<gights»  MaoMillan,  New  York,  1942, 

pag68  60-61.  Values  were  calculated  by  enlarging  given  weights  to  the  100  gm.  level, 
using  various  factors,  and  by  then  transposing  into  pound  values  as  in  footnote  (a). 

(o)  USDA,  Bureau  of  Home  Ecrnoadcs,  Nutritive  Value  of  Qs^  Pound  of  Specified  Food 
Materials  (table  D-6),  continually  being  revised.  ~  ~~ 

(d)  Values  for  Calcium,  Iron,  Thiamin,  Riboflavin,  and  vitamin  D  are  from  Federal 
Register,  August  3,  1943,  page  10,787;  values  for  Calories,  Protein,  Fat, 
Carbohydrate,  and  Hiosphorus  are  from  Sherman  (see  footnote  (a)Ji 

(e)  Values  for  Calories,  protein.  Calcium,  Iron,  Thiamin,  and  Riboflavin  are  from 
Taylor  (see  footnote  (b))  the  value  for  Phosphorus  is  from  Rose,  M.  S.,  A 
laboratory  Handbook  for  Dietetics,  MacMillan,  New  York,  19S7,  page  148;  values  for 
Fat  and  Carbohydrate  were  reckoned  by  adding  g-  of  whole  wheat  bread  figures  to  ^ 
of  white  bread  figures  (see  footnote  (a)^. 


PUMPER- 
NICKEL 
(b)(g) 

BISCUIT, 
BAKING  POWDER 
(a)(h) 

BOSTON 

BRo?ro 

(a)(£) 

com  BPEAD, 
WHITE  MEAL 
(f) 

CORN  BREAD, 
YELLOW  DE- 
TERMINATED 
SEAL      (f ) 

CHACKER5 

1057 
66  ' 
396 

1683 
105 
631 

134S 

84 
504 

1210 
76 
454 

1177 
74 
441 

1  sac  c: 

118 
707 

30.21  gm 
1.89  gm 
11.33  gm 

42.18  gm 
2.64  gm 
15.82  gm 

27.22  gm 
1.70  gm 
10.21  gm 

27.33  gm 
1.71  gm 
10.25  gm 

OA  crm 

1.  56  gm 

9.35  gm 

43.60  em 
2.73  jra 
16.35  gm 

62.14  gm 
3.88  gm 
23.30  gm 

28.58  gm 
1.79  gm 
10.72  gm 

39.53  gm 
2.47  gm 
14.82  gm 

36.00  gm 
2.00  gm 
16.00  gm 

^O.  gill 

2.73  gm 
16.35  gm 

238.59  gm 
14.91  gm 
89,47  gm 

244.94  gm 
15.51  gm 
91.85  gm 

221.73  gm 
13.86  gm 
83.15  gm 

234.00  gm 
14.  63  gm 
87.75  gm 

20.61  gm 
123.68  gm 

0.08  gm 
0.01  gm 
0.03  gm 

0.28  gm 
0.02  gm 
0.11  gm 

0.59  gm 
0,04  gm 
0,22  gm 

0.03  gm 
0.00  gm 
0.01  gm 

0.03  gm 
0.00  gm 
0.01  gm 

u. xu  gm 
0,01  gm 
0.04  gm 

0.44  gm 
0.03  gm 
0.17  gm 

0.84  gm 
0.05  gm 
0,32  gm 

0.42  gm 
0.03  gm 
0.16  gm 

0.42  gm 
0,03  gm 
0.16  gm 

u. 40  gm 
0,03  gm 
0.17  gm 

6,80  mg 
0.43  mg 
2»  55  mg 

2,49  mg 
0.16  mg 
0.93  mg 

13.60  mg 
0.85  mg 
5.10  mg 

2.99  mg 
0.19  mg 
1.12  mg 

0.06  mg 
0.33  mg 

2.99  mg 
0.19  mg 
1,12  mg 

B&  mg 

6,80  mg 
0.43  mg 

2,55  mg 

0.06  mg 
0.33  mg 

8.85  mg 
0.01  mg 

r\  rrrr  

0.04  mg 
0.21  mg 

0.02  mg 

O.Qy  iiig 

0.04  mg 
0.26  mg 

0.27  rag 
0.02  mg 
0.10  mg 

0.30  mg 
Op  02  mg 
0. 11  mg 

0.32  mg 
0,02  mg 
0.12  mg 

0.34 
0.01  mg 
0.13 

0.  23  mg 
0.01  mg 
0.09  mg 

0.14  mg 
0.01  mg 
0.05  mg 

1.80  mg 
0.11  mg 
0.68  mg 

1.80  mg 
0.11  mg 
0. 68  mg 

2.27  mg 
0,14  mg 
0.85  mg 

333.32  lU  (US?) 

20.83  lU  (TTSP) 
124.00  lU  (USP) 


(f )  Vftlues  vj-ere  computed  from  figures  of  corn  meal  in  USDA  table  (see  footnote  (c)). 
Two-thirds  of  the  figures  recorded  for  corn  meal  were  used  since,  according  to 
Food  Research  Laboratories,  New  York,  bread  is  35^^  moisture  (by  weight).  Also, 
one  tablespoon  (28.4  gms )  of  fat  was  allowed  in  the  bread  which  boosts  the  Calorie 
and  pat  figures  of  USDA  table.     Recipe  for  one  pound  of  corn  bread  iss  Z  cups  of 
corn  meal,  1  tablespoon  of  fat,  salt,  and  water. 

(g)  Usual  Ingredients:  Ptimperniokel— mixture  of  flours  plus  potato  mash  and  other 
ingredients;    Boston  brown  bread— equal  portions  of  corn  meal,  whole  rye  flour,  and 
whole  wheat  flour  plus  molasses  and  other  ingredients. 

(h;  These  breads  were  analyzed  before  the  present  legislation  requiidng  enrichment 
of  white  flour  and  ivMte  bread  was  effective.     Therefore,  such  breads  today  will 
have  different  values  for  iron,  thiamin,  riboflavin,  niacin,  and  probably  for 
calcium  and  vitamin  D. 


